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NOTICE. 


If  it  be  desired  to  reduce  the  Mean  time  at  any  place  to  that  of 
Greenwich  (or  Railway)  time,  the  following  correction  must  be 
applied  to  the  time  given  in  these  Tables : — 


Minutes. 

Brest  .  -  - 

-  +  i8 

Devonporl 

-  +  '7 

Portsmouth 

-  +  + 

Dover  ... 

-  -  5 

Sheerness  -  .  - 

-  -  3 

Chatham  .  •  - 

-  —  2 

Har^'ich  -  .  - 

-  -  5 

Hull  -  -  -  - 

-  +  1 

Sunderland 

-  +  5 

North  Shields 

-  +  6 

Leith 

-  +  '3 

Thurso  -  -  - 

•  +  '  + 

Greenock  -  .  - 

-  +  19 

Liverpool  -  •  - 

-  +  la 

Pembroke  - 

-  +  20 

Portishead  -  -  - 

■  +  II 

Holyhead  -  -  . 

-  +  18 

For  the 

Irish  ports,  should  Dublin  Mean  time  be  required,  the 

following 

correction  must  be  applied 

to  the  lime  given  in  these 

Tables ; — 

Minutes. 

Kingstown 

-  —  I 

Belfast  .  -  . 

.  —  2 

Londonderry 

*  +  + 

Sligo  -  -  -  - 

■  +  9 

Galway 

-  +  II 

Queenstown 

-  +  R 

^Vaterford  - 

•  +  3 

The  above  corrections  are  also  given  at  the  foot  of  each  page  under 

the  place 

for  which  the  times  and 

heights  of  high  water  are 

predicted. 
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PREFACE. 


I.v  the  following  'I'ables  the  time  of  high  water  is  given  in  Alean  time  at  place. 
Those  who  are  desirous  of  knowing  the  Apparent  time  (or  that  shown  by  the 
sun)  at  which  high  \s’ater  occurs,  must  apply  the  equation  of  time,  by  addition 
or  subtraction,  as  directed  for  that  purpose. 

The  height  of  the  tide  in  these  tables  is  calculated  from  the  mean  level  of  the 
low  water  of  ordinary  springs,  because  the  soundings  expressed  in  most  charts 
are  reduced  to  that  level.  'I'he  height,  therefore,  which  is  given  at  each  place  is 
the  actual  rise  of  high  water  above  the  mean  low  water  level  of  spring  tides. 

In  the  column  of  the  moon’s  transit  (m)  stands  for  morning,  and  (a)  for 
afternoon. 

The  moon’s  age  is  given  in  days,  and  tenths  of  a  day,  from  the  time  of  her 
conjunction,  or  change;  thus,  it  is  New  moon  on  one  day,  at  2  h.  18  m.  in 
the  afternoon,  and  on  the  next  day  at  noon,  the  moon  being  21  h.  42  m.  old,  her 
age  may  be  accounted  as  nearly  one  day,  and  is  expressed  by  o’q. 

The  highest  tides  take  place  on  the  west  coast  of  Ireland  and  on  the  south 
coast  of  England,  three  transits  after  the  New  and  Full  moon,  unless  diverted 
hy  gales  of  wind  or  other  extraordinary  cause.s.  Along  the  east  coast  of  England, 
they  lake  place  four  transits  after  the  New  and  Full  moon.  In  the  river  Thames 
they  occur  five  transits  after  the  same  epoch.  These  differences  arise  from  the 
fact,  that  the  same  tide  wave  which  produces  high  water  on  the  west  coast  of 
Ireland  takes  half  a  day  in  its  progress  thence  to^the  east  coast  of  England,  and 
a  whole  day  before  it  arrives  in  the  river  Thames. 

The  time  of  high  water  at  Brest  is  added  for  the  benefit  of  vessels  navigating 
along  the  north  coast  of  France  and  adjacent  sea. 

Immediately  after  the  Tide  Tables,  at  page  98,  will  be  found  a  convenient 
method  of  deducing,  from  them,  the  height  of  the  tide  at  any  intermediate  hour, 
between  high  and  low  water. 

At  page  101  will  be  found  a  collection  of  Tidal  constants,  by  which  the  time 
and  height  of  high  water  at  certain  other  ports  may  be  approximately  found. 

At  pages  106-166  a  description  is  given  of  the  general  set  of  the  tides  around 
(ireat  Britain  and  Ireland,  and  in  the  North  sea. 

lastly,  there  is  appended  for  various  places  on  the  globe,  arranged  according 
to  the  apparent  progress  of  the  tide  wave,  as  well  as  alphabetically,  the  time  of 
high  water  on  the  days  of  full  and  change ;  \rith  the  rise  of  the  tide  at  springs 
and  neaps. 

The  stations  at  the  several  ports  where  the  tidal  observations  were  made  on 
which  the  predictions  in  these  tables  are  based,  are  as  follows, — viz. : — 

Brest,  entrance  of  the  basin — Devonport,  dockyard — Portsmouth,  dockyard — 
Dover,  North  pier — Chatham,  dockyard — Sheerness,  dockyard — London  docks 
(reduced  to  London  bridge,  the  latter  being  given  in  these  tibles,  by  applying 
to  the  times  at  the  docks +  5“') — Harwich,  Angel  quay — Hull,  Victoria  dock — 
Sunderland,  North  dock — North  Shields,  Low  lighthouse — Leith,  East  pier — 
’Thurso,  near  Scrabster  pier — Greenock,  East  dock — Liverpool,  George  pier — 
Pembroke,  dockyard — Portishead,  dock  entrance — Holyhead,  pier — Kings¬ 
town,  Watering  pier — Belfast,  New’  dock — Londonderry,  Ship  bridge — Sligo 
Bay,  Mullaghmore — Galway,  Nimmo  pier — Queenstown,  Scott’s  wharf — Water¬ 
ford,  Duncannon  foil. _ 
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The  following  diagram  is  intended  to  explain  the  terms  Spring  rise,  Neap 
rise,  and  Neap  range  as  made  use  of  on  the  Admiralty  charts  and  in  the  Sailing 
Directions  published  by  the  Admiralty : — 

Tide  GauKc* 


(X—  Mean  level  of  high  water  ordinary  Springs. 

,,  ,,  f  Neaps. 

c^Half  tide  or  mean  level  of  the  sea  both  ai  Springs  and  Neaps. 

^~Mean  level  of  low  water  ordinary  Neaps. 

>.  »  1.  Springs. 

Exampie. 

ft. 

Spring  rise  (or  mean  Spring  range)“e  to  e—  12 
Neap  rise  ,,  ,,  ,,  — etoA->io 

Neap  range  „  ,,  ,,  —//to  A—  8 

Since  at  places  where  there  is  a  large  diurnal  inequality,  the  water  often 
falls  considerably  below  the  true  mean  of  the  low  water  levels  at  spring  tides, 
it  has  been  decided  that  the  datum  generally  in  use  for  charts,  viz. — the  level 
of  low  water  ordinary  spring  tides,  shall  be  considered  to  be  equivalent  in  the 
Harmonic  Notation  to  the  sum  of  the  semiranges  of  the  principal  lunar  (Ma), 
principal  solar  (S.),  semidiurnal  tides,  and  of  the  luni-solar  diurnal  (Kj)  and  the 
lunar-diurnal  (Oi)  tides  below  the  mean  sea-level ;  that  is  to  say, 

A,.— {H  of  M.-hH  of  S,+  H  of  K,  +  H  of  0,J 
above  the  zero  of  the  tide  gauge. 

Ao  is  the  height  of  mean  sea  level  with  reference  to  the  zero  of  the 
tide  gauge. 

H  „  the  height,  or  semiraiigc. 

Mj ,,  the  principal  lunar  semidiurnal  tide. 

$2  „  the  principal  solar  semidiurnal  tide. 

K}  ,,  the  luni-solar  diurnal  tide. 

0|  „  the  lunar  diurnal  tide. 
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TREATISE  ON  TIDES. 

Bv  THE  Rev.  Dr.  Whewell, 


1.  In  making  tide  observations,  the  main  object  is,  in  the  first  place,  to  refer 
the  tides  to  the  motions  of  the  moon,  by  which  they  are,  in  most  places, 
mainly  governed. 

For  this  purpose,  the  time  and  fuigkt  of  fiigh  water  (and  of  low  water)  at 
each  place  must  be  obtained;  and  this  tifne  will  have  to  be  compared  with  the 
time  of  the  moon’s  passage  across  the  meridian  of  the  place. 

The  latter  time  (the  time  of  the  moon's  transit)  may  be  known  by  the 
common  table  given  in  the  Nautical  rVlmanac,  or  in  other  books  of  the  same 
kind. 

2.  'Phe  time  of  high  water  (and  low  water)  may  sometimes  (when  the  sea  is 
calm)  be  ascertained  with  sufficient  accuracy  by  observing  the  surface  of  the 
sea,  where  it  washes  a  vertical  scale  fixed  in  the  open  water  and  divided  into 
feet  and  inches.  The  moment  when  the  water  is  highest  (and  lowest)  must 
be  observed  by  a  watch  or  clock,  well  regulated  or  corrected  for  its  error. 

3.  In  general,  the  waves  will  make  it  difficult  to  observe  the  moment  of  the 
highe.st  (and  lowest)  open  water  with  much  accuracy.  The  following  methods 
may  be  used  to  make  the  observations  more  accurate : — An  upright  tube,  open 
below  and  above,  may  be  placed  in  the  water,  reaching  above  the  high  water 
and  below  the  low  water  (or  two  tubes,  one  for  high  water  and  one  for  low 
water,  if  this  mode  be  more  convenient).  In  this  tube  must  be  a  float  (a  hollow 
box  or  ball,  for  example),  which  must  carry  an  upright  rod,  or  else  must  have 
attached  to  it  a  string  which  passes  upwards  over  a  pulley  and  is  stretched  by  a 
w’eight ;  and  the  part  of  the  rod  or  of  the  string  which  is  outside  the  tube  must 
carry  an  index,  which  shall  mark  on  a  vertical  fixed  scale  the  rise  and  fall  of 
the  float. 

By  making  the  tube  close  below,  except  one  or  more  small  openings,  the 
motion  of  the  waves  will  very  little  affect  the  float,  and  the  true  rise  and  fall 
of  the  surface  may  be  observed  with  much  accuracy. 

4.  It  may  happen  that  the  moment  of  the  highest  or  lowest  water  is  difficult 
to  determine,  either  with  or  without  the  tube,  on  account  of  the  water,  while 
near  the  highest  or  lowest,  stopping  or  hanging  still,  without  either  rising  or 
falling,  or  else  rising  and  falling  irregularly. 

If  there  is  a  considerable  time  during  which  the  water  neither  rises  nor  falls 
decidedly,  note  the  moment  when  it  ceases  to  rise,  and  the  moment  when  it 

begins  to  fall,  and  take  the  time  half  way  between  these  for  the  time  of  high 

water. 

5.  Another  method  is  the  following : — At  certain  intervals  of  time  near  the 
time  of  high  water,  for  example,  every  ten  minutes,  or  every  five  minutes,  let 
the  height  of  high  water  be  observed,  say  for  half  an  hour  or  an  hour,  and  from 
the  height  so  observed  pick  out  the  highest  for  the  high  water,  and  note  the 
height  and  the  time;  and  in  like  manner  for  low  water. 

6.  But  the  following  is  a  better  mode  of  dealing  with  observations  thus  made 

every  five  or  ten  minutes.  Let  a  number  of  vertical  parallel  lines  {ordinates) 
be  drawn  at  intervals,  corresponding  to  the  intervals  of  observations,  and 
bounded  by  a  horizontal  line  perpendicular  to  them  (the  line  of  ahscissee),  and 
on  these  lines  (the  ordinates)  let  the  observed  heights  of  the  surface  be  set 

off,  and  let  a  line  be  drawn  through  their  extremities.  This  line,  if  it  he 

tolerably  regular,  will  give  the  time  of  high  water ;  and  if  it  be  somewffiat 
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irregular,  it  can  be  smoothed  into  a  curve,  and  then  the  time  and  height  of 
high  water  read  off.  And  in  like  manner  for  low  water. 

Suppose,  for  example,  that  we  have  the  following  observations  of  the  height 
of  the  water  made  every  five  minutes  for  an  hour: — 


Times  of  Observation 


Heights  observed 


•'  I  m.  m.;m.  m.  m.  m.  m.  m.  m.im.  m.  m.  m. 
(lo  j'lo  15  20  z;  30  35  4oj45  50  55  60 


fft.  6  6  6  6  6  6  7  616  6  6  6 

■■‘jin.  o  6,6  9  10  II  o  11I119  5  2 


The  selection  of  the  greatest  height  (as  in  5)  would  give  high  water  at 
o  h-  30  m. ;  but  the  general  run  of  the  height  (6)  would  give  the  high  water  two 
or  three  minutes  later,  as  appears  by  drawing  the  dotted  curve  in  fig.  1. 

This  way  of  finding  the  exact  lime  of  high  water  (or  low  water)  from 
observations  made  every  five  or  every  ten  minutes,  between  some  of  which  the 
highest  water  happens,  is  called  “interpolating."  Thus,  supposing  that  wc 
have  the  following  observations,  made  at  intervals  of  10  minutes: — 

Time.  ]  Icight. 

h.  111.  ft.  in. 

I'.M.  6  20  +4  3 

6  30  4;  1 

6  40  45  z 

6  50  44  S 

70  44  o 

Hy  interpolation  from  these  observations,  we  find,  for  the  exact  moment  of  high 
water — 

Time.  licight. 


6  3S  45  3 

7.  It  is  easy  to  draw  such  curves,  if  we  have,  ready  prepared,  pnpfr  ruled 


into  small  squares,  the  divisions  in  the  horizontal  line  representing  hours  and 
minutes,  and  the  divisions  in  the  vertical  line  representing  feet  and  inches.* 

**  Papci  thus  ruled  can  rc.idily  be  procured  from  ordinary  slalioncis. 


8.  ll  is  well  to  begin  a  series  of  tide  observations  at  any  place  by  observing 
the  height  of  the  water,  during  the  tvhoU  of  the  day  and  nighty  every  half- 
hour  or  every  quarter  of  an  hour.  For  if  the  rise  and  fall  be  very  irregular,  or 
have  any  features  which  make  it  differ  much  from  the  common  rule,  it  will,  by 
this  means,  be  seen  that  the  case  is  a  peculiar  one,  and  that  peculiar  methods 
must  be  used :  but  if  there  is  nothing  peculiar  in  the  case  the  common  methods 
may  be  used. 

For  instance,  if  there  is  a  large  diurnal  inequality,  or  if,  instead  of  there 
being  two  tides  in  every  lunar  day,  there  be  one  only,  or  four  (both  which 
cases  occur  at  several  places),  these  peculiarities  will  be  discovered  by  observa¬ 
tions  continued  during  the  day  and  night,  in  the  way  just  recommended.  If 
there  be  a  periodical  rise  and  fall  of  the  sea’s  surface  not  depending  in  any 
obvious  way  upon  the  moon,  the  periods  of  maximum  and  minimum  should  be 
'  arefully  and  exactly  observed,  in  order  to  determine  upon  what  the  rise  and 
fall  do  depend.  This  i.s  the  case  in  some  parts  of  the  Pacific,  the  rise  and  fall 
at  those  places  being  small. 

9.  If  the  tides  are  tolerably  re^u/ar^  it  will  not  be  neces.sary  to  observe, 
e\ce{)t  for  every  five  (or  ten)  minutes  near  the  time  of  high  water  and  low 
water — say,  for  an  hour,  so  as  to  include  the  exact  time  near  the  middle  of  the 
liour.  From  these  observations,  by  laying  down  the  heights  as  ordinates,  and 
drawing  curves  as  directed  in  (6),  the  height  and  time  of  high  water  and  of  low 
water  will  be  deduced. 

10.  It  is  desirable  to  compare  the  observations  of  the  time  of  high  water  and 
low  water  with  the  time  of  the  moon’s  transit  (sec  i)  while  the  observations  are 
going  on  \  for  if  the  tide  follow  thi.s  transit  at  very  irregular  intervals,  the 
observations  should,  if  possible,  be  made  at  shorter  intervals,  in  order  to  get  the 
true  motion  of  the  water. 

11.  The  time  of  high  water  at  any  place  on  the  day  of  new  or  full  moon  is 
commonly  called  the  establishment  of  the  place;  because,  this  being  established, 
the  time  of  high  water  on  any  other  day  may,  in  most  coses,  be  known. 

12.  But  if  the  tides  are  very  irregular,  this  is  not  the  case,  and  then  the 

establishment  of  the  place  is  of  no  use,  or,  rather,  there  is  no  proper  establish¬ 
ment.  And  if  the  tides  be  regular,  the  establishment  may  be  got  from  obser¬ 

vations  made  ofi  other  daySy  just  as  well  as  from  those  made  on  the  day  of  new 
or  full  moon.  (See  Note  A.) 

13.  To  compare  the  times  of  high  water  with  the  times  of  the  moon’s  transit 
(see  10),  we  must  take  the  moon’s  transit  from  the  tables  (see  i),  and  reckon  how 
much  the  time  of  high  water  is  after  the  time  of  the  moon’s  transit,  and  put 
down  these  intervals,  which  are  called  the  Inniiidat  intervals.* 

Su|)pose,  for  example,  that  we  have  obtained  (as  in  4,  5,  or  6)  the  observations 

of  high  water  contained  in  the  following  table;  we  add  to  them  the  other 

columns,  containing  the  moon’s  transit  and  the  lunitidal  inter\'al  calculated 
therefrom.  'I'he  alternate  transits  are  interpolated  midway  between  the  others, 
which  are  given  by  the  table  in  the  Nautical  Almanac.  '^I'he  a.m.  transit 


*  Jl  is  not  nccessar)’,  for  tkc  purposes  con!>idcrcd  in  these  directions,  to  calculate  the  time  of  the 
moon’s  transit  at  the  place  of  obsen-alion  by  differences  of  days.  It  is  sufficient  to  lake  the  time 
of  the  moon’s  transit  at  Greenwich,  and  to  aJJ  two  minutes  for  every  hour  of  longitude  of 
the  place.  For  the  utoon  (on  the  average)  moves  away  from  the  sun  so  lliat  her  distance  from 
the  sun  is  increased  48  minutes  in  lime  for  cver>'  24  hours,  and  therefore  the  transit  of  the  moon 
is  later  at  every  other  place  by  two  minutes  for  every  hour.  Or,  the  variation  of  moon's 
right  ascension  in  one  hour  of  terrestrial  longitude  can  be  taken  out  from  the  section  of  Moon 
Culminating  Stars  in  the  Nautical  Almanac. 


X 


wl^ich  happens 

at  0  h. 

32  m.  on 

the 

14th 

is  given  in 

that 

table 

as  12  h. 

32  m.  P.M. 

0  _  Time 

of 

J-"'"'  j  H.W. 

Time  of  | 

Moon's 

Transit. 

Lunitidal 

Interval. 

1S47. 

Jan. 

Time  [ 
of  1 

H.W. 

Time  of 
Moon’s 
Transit. 

Lunitidal 
'  Interval. 

1  h. 

m.  j 

h.  m. 

h. 

m. 

h. 

m.  ! 

h.  m. 

h.  m. 

I  1  A.M.  1 

16  A.M. 

3 

54 ' 

2  6 

I  4S 

P.M.  1 

7  1 

[10  33J  i 

2 

34 

P.M. 

4 

9 

[2  29] 

1  40 

12  A.M.  1  1 

^9  1 

to  37 

2 

32 

17  A.M. 

4 

26 

2  ;2 

'  34 

P.M.  1 

;■  ; 

[II  21] 

2 

30 

P.M. 

4 

43 

[3  >5] 

1  3  A.M.  2 

M  1 

"  45 

2 

26 

18  A.M. 

5 

3 

3  39 

I  24 

P.M.  2 

*9 

[0  9j 

2 

20 

P.M. 

5 

*3 

[4  3l 

1  20 

14  A.M.  i  2 

+8 

0  32 

2 

16 

19  A.M. 

5 

4<> 

4  27 

I  19 

P-M*  3 

3 

[0  55] 

2 

8 

P.M. 

6 

9 

[4  5') 

1  iS 

I  5  A.II.  3 

21 

I  19 

2 

2 

20  A.M. 

6 

34  1 

5  16 

1  iS 

P.M.  3 

, 

[■  42] 

1 

54 

P.M- 

7 

[3  4'J 

1  20 

on  the  13th,  the  hour  of  the  table  being  reckoned  from  noon  in  the  Nautical 
Almanac. 

fn  this  table,  by  subtracting  [10  h.  33  m.]  tbe  time  of  the  [interijolatcd] 
moon's  transit  from  1  b.  7  m.,  or  rather  from  r3  h.  7  m.,  the  observed  time  of  high 
water,  we  get  2  h.  34  m.,  the  lunitidal  interval ;  and  so  on  for  the  rest. 

14.  To  see  whether  the  lunitidal  intervals  follow  the  regular  law,  the  best  way 
is  to  pul  them  into  a  curve,  setting  off  the  lunitidal  interval  belonging  to  each 
tide  as  an  ordinate,  as  in  fig. 

Fig.  2  represents  the  lunitidal  intervals  given  in  (13;. 


rs.  In  the  observations  given  in  (13)  we  may  see  how  loose  a  term  the 
istaUishmcnl”  is.  The  13th  is  the  day  of  full  moon,  for  in  the  course  of 
that  day  tbe  moon  is  rz  hours  from  the  sun,  as  appears  by  the  times  of  her 
transit.  The  time  of  high  water  on  the  13th  is,  for  A.M.,  ah.  iim.  ;  for 
I'.M.,  2h.  2pm.;  and  either  of  these  might,  in  the  common  use  of  the  term,  be 
called  “tbe  establisbment.” 


*  In  acUinl  piaclicc  it  will  he  belter  to  draw  the  figures  on  a  larger  scale  than  those  here  given. 


i6.  If  the  lunitidal  intervals  be  set  off  for  a  fortnight  or  more,  the  curve 
(14)  will  descend  and  ascend  alternately  every  fortnight,  as  in  lig.  3. 


This  curve  is  the  curve  of  the  s^mi-mensnal  inequality  of  time  \  and  when  this 
rurve  has  been  determined  by  observations  at  any  place,  the  hour  of  high  water 
:it  any  time  at  that  place  may  be  predicted. 

17.  But  the  curve  will  be  better  determined  if,  instead  of  taking  for  the 
abscissa  the  days  of  the  month,  as  in  fig.  2,  we  take  the  times  of  the  moon’s 
transit,  as  in  hg.  3.* 

In  this  case  tlu  establishment  is  the  ordinate  of  this  curve  which  corresponds 
to  the  time  of  moon’s  transit  oh.  or  12  h.  In  the  figure  it  is  ah.  r6  m. 

The  mode  of  calculating  the  hour  of  high  water  on  any  day,  when  the 
establishment  of  the  place  is  known,  is  given  in  Note  A. 

The  establishment  of  the  place  may  be  known  by  observations  made  at  any 
age  of  the  moon,  as  well  as  by  observations  at  new  and  full  moon,  by  the  same 
kind  of  calculation. 

18.  In  order  to  determine  the  law  of  the  heij^hts  of  high  water  during  the 
period  from  springs  to  neaps,  we  must  set  off  the  heights  of  high  water  as 
ordinates,  and  draw  a  cur\e  through  the  e.xtremities.  'I'his  curve  also  will 
ascend  and  descend  every  fortnight  (ascending  at  spring  tides  and  descending 
at  neap  tides). 

The  heights  may  be  set  off  as  ordinates,  taking  for  the  abscissae  equal 
intervals  to  represent  successive  half-days,  as  in  (16). 

But  the  curve  will  be  better  determined  if  we  take  for  the  abscisstne  the  hours 
of  the  moon’s  transit,  as  in  (17). 

19.  The  maximum  or  greatest  ordinate  of  this  curve  of  heights  (that  is,  the 
spring  tide  height)  follows  the  day  of  new  and  the  day  of  full  moon,  by  one, 
two,  or  three  days ;  and,  as  the  new  or  full  moon  is  supposed  to  produce  the 
spring  tide,  this  interval  of  one,  two,  or  three  days  is  called  the  age  of  the  tide. 

20.  If  the  heights  be  set  off  from  the  hours  of  the  moon’s  transit  as  abscissae 
(see  18),  the  distance  of  the  maximum  ordinate  from  the  hour  of  transit, 
o  h.  or  12  h.  (which  are  the  same  thing),  will  give  the  age  of  the  tide  more 
exactly  than  the  process  in  (19). 

21.  The  lunitidal  intervals  and  heights  of  lo7v  water  may  be  laid  down  in 
curves  in  the  same  manner  as  those  of  high  water. 


*  Since  the  moon's  transit  ts  about  48  minutes  later  every  day,  there  will  be  along  the  line  of 
abscissa:  five  days  of  the  month  for  every  four  hours  of  difference  of  time  of  moon's  transit. 
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2  2.  The  curve  of  the  scmi-mensual  inequality  of  times  and  heights  should  be 
determined,  when  opportunity  allows,  for  several  weeks  or  months  in  succession; 
for  from  such  observations  we  can,  in  some  cases,  obtain  other  scientific  results 
(the  effect  of  the  sun,  the  effect  of  the  moon’s  parallax,  and  the  like). 

23.  Besides  the  changes  which  are  produced  from  day  to  day  by  the  semi- 
mensual  inequality  of  limes  and  heights,  there  are  at  most  places  other 
considerable  changes  produced  between  the  two  tides  of  the  same  day  by  the 
diurnal  inequality. 

For  example,  there  are  many  cases  in  which  the  height  of  high  water  is 
alternately  lower  and  higher  in  successive  tides. 

24.  In  this  case,  if  we  set  off  the  successive  heights  of  high  water  as  ordinates 
at  equal  intervals  of  time,  and  draw  a  line  through  their  extremities,  as  directed 
in  (iS),  this  line  will  have  a  zigzag  form,  as  in  fig.  4. 

The  width  of  the  zigzag  increases  from  nothing  to  a  maximum,  and  then 
diminishes  to  nothing  again,  generally  in  the  course  of  a  fortnight ;  and  so  on 
perpetually. 

25.  In  consequence  of  the  diurnal  inequality,  it  sometimes  happens  that 
the  day  tides  are  higher  than  the  night  tides,  or  the  reverse,  for  many  months 
together.  .And  hence  it  has  sometimes  been  stated  as  a  rule  at  such  places  that 
the  day  tides  are  always  the  highest,  or  the  reverse.  But  this  is  not  the  rule. 
If  the  day  tides  are  the  highest  at  one  time  of  the  year,  they  arc  the  lowest  at 
another. 

The  diurnal  inequality  depends  mainly  on  the  moon’s  declination,  but  no 
simple  rule  can  be  given  to  calculate  it  or  to  apply  it  when  calculated,  as  other 
factors  are,  in  some  localities,  of  such  magnitude  as  to  greatly  complicate  the 
result.  The  general  law  appears  to  be  that  when  latitude  and  the  sun’s 
declination  are  of  the  same  name,  the  day  tides  arc  the  highest,  and  when 
of  different  names  the  night  tides  are  the  highest;  or,  that  in  both  hemispheres 
the  day  tides  are  the  highest  in  the  summer,  and  the  night  tides  in  the  winter ; 
but  there  are  exceptions  to  this. 

26.  There  is  often  a  diurnal  inequality  of  the  height  of  low  water,  and  at  some 
places  it  is  greater  than  the  diurnal  inequality  of  high  water  (as  at  Singapore, 
and  at  port  Essington  in  Australia). 

27.  Also  there  is  often  a  very  perceptible  diurnal  inequality  in  the  times. 
When  this  is  the  case,  if  we  set  off  the  lunitidal  inter%'als  as  ordinates  (see  14), 
the  line  drawn  through  their  extremities  will  have  a  zigzag  form,  like  that  of 
the  heights  in  fig.  4. 


2S.  When  this  is  the  case,  we  cannot  determine  the  establishment  (see  17) 
without  making  allowance  for  the  diurnal  inequality. 

We  make  allowance  for  the  diurnal  inequality  by  drawing  a  cur\'e,  cutting  off 
from  the  zigzags  equal  portions  above  and  below.  (See  fig.  4.)  This  mean  line 
w'ill  be  of  a  wavy  form,  in  consequence  of  the  semi-mensual  inequality;  and 
the  ordinate  corresponding  to  the  new  or  full  moon,  or  to  the  hour  o  or  12  of 
moon’s  transit,  w’ill  give  the  establishment. 
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liut  if  we  apply  this  establishment  to  predict  the  time  of  tide  on  any  day,  we 
must  remember  that  the  diurnal  inequality  will  affect  it. 

29.  The  diurnal  inequality  sometimes  becomes  so  large  that  there  is  only  one 

iide  in  24  hours  (and  then  we  have  single  day  tides').  But  this  does  not  generally 
happen  through  a  whole  lunation  \  it  happens  only  for  a  few  days  in  each  semi¬ 
lunation  ;  and  at  other  times  there  are  two  tides  as  usual.  Cases  of  one  tide  in 

24  hours  should  be  particularly  observed,  making  the  observations  every  half- 

hour,  or,  if  possible,  oftener — say  every  five  minutes. 

30.  In  some  places  the  tide  rises  and  falls  four  times  in  the  24  hours.  The 
cases  where  this  occurs  are  to  be  particularly  observed. 

They  may  be  observed,  as  in  (29),  by  making  observations  every  half-hour, 
10  minutes,  or  5  minutes. 

These  may  be  called  double  half  day  tides. 

31.  Where  double  half  day  tides  exist,  they  do  not  commonly  extend  over 

any  considerable  length  of  coast.  If  there  be  time  and  opportunity,  it  will  be 

well  to  examine,  by  observation,  how  far  they  do  extend.  But  if  the  object 

be  to  determine  the  laws  of  the  tides  in  a  larger  area,  it  is  better  to  make  the 
observations  out  of  the  region  of  these  anomalies. 

32.  It  is  well  to  observe  the  direetion  of  the  stream  of  flood  and  of  ebb,  and 
the  time  at  which  the  stream  turns. 

We  must  take  care  not  to  confound  the  time  of  the  turn  of  the  tide  stream 
with  the  time  of  high  water.  Mistakes  and  errors  have  often  been  produced 
in  tide  observations  by  supposing  that  the  turn  of  the  tide  stream  is  the  time  of 
high  water.  But  this  is  not  so.  The  turn  of  the  stream  generally  takes  place 
at  a  different  time  from  high  water,  except  at  the  head  of  a  bay  or  creek.  The 
stream  of  flood  commonly  runs  for  some  time,  often  for  hours,  after  the  time  of 
high  water.  In  the  same  way,  the  stream  of  ebb  runs  for  some  time  after  low 
water. 

33.  The  time  at  which  the  stream  turns  is  often  diflferent  at  different 
distances  from  the  shore  j  but  the  time  of  high  water  is  not  necessarily  different 
at  these  points.  Thus  the  lime  of  slack  tvaler  is  not  wanted  for  a  theory  of 
tides,  though  its  knowledge  is  in  other  respects  of  considerable  importance  to 
the  seaman. 

In  the  centre  of  all  open  channels  when  the  tide  runs  right  through,  the 
streams  nearly  invariably  overrun  the  times  of  high  and  low  water  by  about  three 
hours.  In  such  a  locality  the  stream  due  to  the  flood  will  commence  three 
hours  before  high  water  and  continue  to  run  for  three  hours  after  high  water  in 
the  same  direction. 

In  tidal  rivers  a  modified  form  of  the  same  phenomenon  occurs,  i.e.^  the  stream 
runs  up  for  some  time  after  the  water  has  begun  to  fall,  and  runs  down  after 
the  water  has  begun  to  rise. 

Near  the  sides  of  a  channel  of  any  width,  and  whose  sides  are  shallow,  the 
direction  of  the  tidal  stream  is  rotatory.  On  the  left  hand,  looking  up  the 
channel  with  the  flood  stream,  the  direction  of  the  rotation  is  with  the  hands 
of  a  watch  ;  and  on  the  right  hand  side,  in  the  contrary  direction,  in  the  'following 
manner.  At  low  water  the  stream  will  be  running  down  the  channel ;  at  half 
tide  it  will  be  flowing  towards  the  shore;  at  high  water  it  will  be  running  up 
channel  parallel  to  the  shore;  and  at  half  ebb  it  will  be  ebbing  directly  away 
from  the  shore. 

In  the  upper  parts  of  estuaries  or  tidal  rivere,  where  shallow  water  prevails, 
the  duration  of  the  flood  stream  is  commonly  shorter  than  that  of  the  ebb. 

The  higher  up  the  estuary  the  greater  will  this  difference  become.  This  is 
apparently  due  to  the  retardation  of  the  advancing  tide  caused  by  friction  over 
ihe  shoals,  and  when  the  range  of  tide  is  great  the  water  becomes  heaped  in  the 
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lower  part  of  the  estuary,  finally  rushing  up  the  higher  part  in  a  wave  which, 
in  extreme  instances,  has  a  more  or  less  vertical  face,  and  is  called  a 
In  such  a  case  the  tide  rises  perhaps  half  its  height  in  a  few  minutes,  and  the 
whole  duration  of  flood  stream  will  be  confined  to  two  or  three  hours,  or  even 
less ;  the  remainder  of  the  twelve  hours  being  occupied  by  the  downward  or 
ebb  stream. 

34.  One  important  object  to  be  answered  by  means  of  tide  observations  is  to 
trace  the  progress  of  the  tide  from  one  place  to  another. 

This  may  be  done  in  some  measure  by  determining  the  tstablishments  of  a 
series  of  places  in  the  region  which  we  have  to  consider.  For  these  establish¬ 
ments,  reduced  to  Greenwich  time  by  allowing  for  the  longitude,  give  the  time 
at  which  the  tide  is  at  each  place,  and  hence  its  progress. 

35.  The  progress  of  the  tide  may  be  conceived  as  the  progress  of  a  very  wide 
"iVavt  which  brings  the  high  water  to  each  place  in  succession. 

But  the  motion  of  this  tide  wave  is  not  that  motion  of  the  water  which  makes 

the  stream  of  flood.  Nor  does  the  motion  of  the  wave  coincide  with  any  motion 

of  the  parts  of  the  water.  The  tide  wave  may  be  going  one  way  when  the  water 
is  going  another,  as  already  mentioned. 

36.  The  establiihmeni^  which  is  wanted  in  order  to  determine  the  progress  of 

the  tide  wave  (see  34  and  35),  may  be  known  from  observations  made  at  any  age 
of  the  moon,  as  well  as  at  new  or  full  moon.  (See  17  and  Note  A.) 

37.  In  tracing  the  progress  of  the  tide  wave,  instead  of  using  the  vulj^ar 

eUabliihment  hitherto  spoken  of,  it  is  better  to  use  the  mean  establishment^ 
namely,  the  mean  of  all  the  lunitidal  intervals. 

For  the  Najlgar  establishment  is  affected  by  the  age  of  the  tide  (20),  which 
the  mean  establishment  is  not. 

The  mean  establishment  is  (say)  10  m.,  20  m.,  30  m.,  or  40  m.  less  than  the 
vulgar  establishment,  according  to  the  age  of  the  tide.  (See  Note  A.) 

38.  When  the  tides  are  regular,  good  observations,  made  for  a  few  days  or  a 
week  at  each  place,  may  give  the  establishment  (either  vulgar  or  mean)  with 
sufficient  exactness  to  determine  the  progress  of  the  tide  wave. 

39.  But  the  progress  of  the  tide  wave  may  be  much  better  determined  by 
means  of  simultaneous  observations^  namely,  observations  made  at  different 
places  on  the  same  days  for  a  few  days  or  a  week. 

For  such  a  purpose  persons  must  be  posted  at  different  points  of  the  shore  or 
shores  where  the  motion  of  the  tide  wave  is  to  be  traced  :  say  10,  or  20,  or  40, 
or  80  miles  from  each  other,  as  may  be  convenient.  They  must  observe  the 
tides  at  these  places  on  the  same  tinys^  morning  and  evening,  by  the  methods 
already  described.  The  times  of  high  water  at  the  different  places  on  each  half¬ 
day,  being  compared,  will  give  the  progress  of  the  tide  wave. 

40.  In  order  to  trace  the  progress  of  the  tide  wave  still  more  widely,  the 
observers  described  in  (39)  after  having  made  the  observations  there  spoken  of, 
may  be  removed  to  new  positions  of  the  same  kind,  and  thus  trace  the  tide  farther. 

When,  this  course  is  adopted,  it  will  be  well  to  have  one  (or  more)  fixed  or 
standard  station,  at  which  tide  observations  are  constantly  made  j  and  the 
observations  made  at  any  time  at  any  other  place  may  be  compared  with  those 
made  at  the  standard  station. 

41.  The  tides  which  take  place  far  up  deep  bays,  sounds,  and  rivers,  are  later 
than  the  tides  at  the  entrance  of  such  inlets,  but  they  are  not  more  irregular  ; 
on  the  contrary,  the  tides  in  such  situations  are  often  remarkably  regular. 

42.  The  progress  of  the  tide  wave  up  inlets  may  be  determined  by  the  method 

described  in  (39).  _ 

*  The  Tsien  tang  kiang,  Amazon.  Seine,  and  Severn,  are  cases  in  point. 
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43-  The  tide  in  its  progress  up  inlets  and  rivers  is  often  much  magnified  and 
modified  by  local  circumstances.  For  instance,  when  a  gulf  or  estuary  is  funnel 
shaped,  and  in  the  same  direction  as  the  course  of  the  tide  wave,  the  height  of 
the  tide  is  much  augmented,  as  the  body  of  water  is  forcibly  contracted  in  its 
advance  j  but  the  maximum  rise  is  at  some  point  short  of  the  end  of  the  funnel 
in  most  cases. 

Sometimes  the  tide  is  divided  into  two  half  day  tides  in  its  progress  up  a 
river  (as  in  the  Forth,  in  Scotland). 

In  all  cases,  after  a  certain  point,  the  tide  dies  away  in  ascending  a  river. 

44.  The  tide  observations  made  at  any  place,  when  the  times  and  heights  of 

high  water  (and  of  low  water)  have  been  deduced  in  the  way  directed  in  (2), 
(3)1  (4)>  (5)5  (^)»  entered  in  a  table  of  which  the  form  will  be  given 

(Note  B),  and  must  then  be  sent  to  the  Hydrographic  Office  at  the  Admiralty. 

45.  It  is  to  be  remarked  that,  though  there  is  generally  an  a.m.  and  a  p.m.  tide, 
there  is  one  day  in  every  half  lunation  on  which  there  is  only  one  tide. 

(Because  the  interval  of  the  two  tides  is,  on  the  average,  about  12  h.  24  m. ;  so 
that  if  there  be  a  tide  at  ii  h,  50  m,  a.m.,  there  will  be  no  other  tide  till 
I  2  h.  14  ni.  P.M.,  that  is  o  h.  14  m,  a.m.  of  the  next  day.) 

46.  Self  registering  tide  gauges  are  now  becoming  more  common,  but  their 
expense  prevents  their  general  use.  They  are  constructed  so  as  to  work  with  a 
tube  and  float,  as  described  in  (3).  These  machines  give  the  whole  course  of 
rise  and  fall  of  the  tide. 

47.  The  wind  often  produces  a  considerable  effect  upon  the  tides,  especially 
upon  the  height,  and  should  be  noted,  although  it  is  difficult  to  give  any 
general  rule  for  the  effect. 

48.  The  surface  of  the  sea  rises  and  falls  as  the  barometer  falls  and  rises : 
namely,  about  i  inch  for  every  wjy  inch  of  mercury.  This  may  be  applied  as  a 
correction  when  very  exact  observations  are  made.* 


*  Naval  officers  will  be  in  a  better  condition  to  judge  of  the  value  of  carefully  made  obserNTi- 
tions  in  bringing  to  perfection  the  theory  of  the  ttde.s,  after  reading  the  practical  part  of  the 
invaluable  article  by  Sir  George  B.  Airy,  K.C.B.,  in  the  “  Ency.  Metrop,  ’  before  referred  to. 
References  are  there  made  to  the  researches  of  L)r.  Whcwell  and  Sir  John  Lubbock,  printed  in 
the  “Phil.  Trans.’’  .^ir  John  Lubbock's  researches  arc  contained  chielly  in  the  “Phil.  Trans.” 
for  1S31  and  1833,  while  those  of  Ur.  Whcwell,  consisting  of  fourteen  distinct  memoirs,  extend 
from  the  year  1833  to  1S50.  In  the  “  Phil.  Trans.”  for  1S45  is  a  very  valuable  paper,  by 
Sir  George  B.  Airy,  K.C.B.,  on  the  “  I-aws  of  the  Tides  on  the  Coasts  of  Ireland :  and  in  the 
volumes  for  184S  and  1851  are  two  p.apcrs  by  the  late  Admir.al  Beechey  on  the  Tides  in  the 
Irish  Sea  and  the  North  Sea  and  English  Channel  respectively.  Some  valuable  observations  on 
the  Tides  in  the  North  Sea,  by  Captain  Hewcti,  K.N.,  will  be  found  in  the  Report  of  the 
eleventh  meeting  of  the  British  Association. — (R.  M.  1859.) 
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APPENDIX  No.  I. 


NOTE  (A). 

NOTK  to  12,  17,  36,  AND  37. 

To  find  the  hour  of  High  Water  on  any  dny^  at  any  piace^  tvhen  the 
Establishment  of  the  Place  is  kauivn. 

The  rule  is  different  (as  to  amount)  according  to  the  tidal  force  of  the  sun  \ 
for  though  the  tidal  force  of  the  sun  in  theory  is  the  same  at  all  places,  it  is 
found  by  observation  to  be  different  at  different  places. 

This  difference  appears  in  the  different  ratio  of  the  rise  of  spring  tides  to  the 
rise  of  neap  tides  (the  semUmensual  inequality  of  heights).  In  general  the  rise 
of  spring  tide  above  mean  water  is  about  double  that  of  neap  tide,  which  gives 
the  solar  tide  one-third  of  the  lunar  tide.  But  in  some  cases  the  spring  tide 
exceeds  the  neap  tide  only  by  one-third,  which  gives  the  solar  tide  only 
one-seventh  of  the  lunar  tide. 

Also  the  difference  of  the  greatest  and  least  lunitidal  intervals,  that  is,  the 
semi-mensual  inequality  of  the  times  {see  13  and  16),  shows  the  difference  of  the 
solar  tidal  force  at  different  places.  The  difference  of  the  greatest  and  least 
intervals  is  i  h.  28  m.  at  London  and  Liverpool,  but  at  Plymouth  it  is  1  h.  36  m., 
and  at  Portsmouth  i  h.  2 !  m.  On  the  coast  of  North  America  it  is  generally  less 
than  I  h.  20  m.,  while  at  some  places  on  the  coasts  of  France  and  Ireland  it  is 
above  2  h. 

We  may  take  i  h.  28  m.  as  the  mean  value  of  this  difference,  which  agrees 
Nnth  the  supposition  that  the  solar  tide  is  about  one-third  the  lunar  tide. 

In  finding  the  hour  of  high  water  on  any  day  when  the  vulgar  establishment 
is  known,  the  rule  will  also  be  different  according  to  the  age  of  the  tide.  We 
shall  give  the  rule  when  the  tide  is  a  day  and  a  quarter  old,  and  also  when  the 
tide  is  two  days  and  a  half  old.  In  general,  the  tides  will  be  between  these 
limits. 

(i)  Tide  a  day  and  a  quarter  old.  Minutes  to  be  added  to  or  subtracted  from 
the  establishments,  according  to  the  hour  of  the  moon’s  transit  on  the  half  day 
in  question  : — 


Hour  of  the  Moon'.s 
Transit  after  Sun 

Mi-: 

j  h.  h.  1  h.  h.  1 

;  1  ^  3  4 

h,  h.  h.  ,  h.  1 

5  6  7  18 

h. 

9 

h.  h. 
10  1 1 

Correction  of  the  | 

1'  n,.  1 

1  m.  m.  m.  m. 

m.  m.  m.  j  m. 

1 

m.  1  m. 

vulgar  Establish-  | 
ment  to  find  the  1 

-16  -3z  -+7-57 

—  60  — +7  —  1 6  +- 1 5 

'  +  z8 

+25  + '  5 

J.unitidal  Intcn'al  J 

1 

For  example— if  the  establishment  be  2  h.  27  m.,  at  what  hour  will  the  high 
water  come  after  a  moon’s  transit  which  takes  place  at  4  h.  a.m.  ?  Ihe  minutes 
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to  be  added  to  2  h.  27  m.  for  4  h.  transit  are,  by  the  tablets;  m.,  that  is  57  m.  to 
be  subtracted  j  therefore  the  high  water  wiJl  be  at  i  h.  30  m.  after  the  moon’s 
transit,  that  is,  at  5  h.  30  m. 


(2)  Tide  two  days  and  a  lialj old: — 


Hour  of  Moon’s  ) 
Transit  -  -  /  ^ 

h.  h. 

1  2 

h.  h. 

3  4 

1 

1 

h.  1  h. 

5  j  6 

.  h.  1 
1  7 

1 

h.  h.  h.  h. 

8  9  10  11 

1 

Correction  of  the  | 
Establishment  -  | 

'  m.  m.  1 
-15  -31 

1  m.  m.  , 

-47 

m.  m. 

-72  -75 

1 

m. 

m.  m.  m.  m. 
-31  0  +.3  +  10 

This  table  to  be  used  in  the  same  way  as  the  other. 

Hence  we  see  that  the  age  of  the  tide  most  affects  the  lunitidal  interval  when 
the  time  of  moon’s  transit  is  between  7  and  8  hours.* 

The  mean  lunitidal  interval,  or  fnean  establishment^  is  16  minutes  less 
than  the  former,  and  31  minutes  less  than  the  latter  (vulgar)  establishment 
supjKised  in  the  above  tables.  (.S^^  37.) 

If  the  tides  are  observed  for  a  semilunation,  or  any  complete  number  of 
semilunations,  the  mean  lunitidal  interval,  or  mean  establishment  {see  37),  will 
be  found  by  taking  the  mean  of  all  the  lunitidal  intervals  observed. 

The  lunitidal  interval  corresponding  to  any  given  ‘distance  of  the  moon 
from  the  sun  may  be  found  by  the  following  table.  But  the  tide  corresponding 
to  the  given  distance  may  not  really  occur  till  one,  two,  or  three  days  later 
according  to  the  age  of>the  tide. 


(3)  Correction  of  mean  establishment. 


1 

Hour  of  Moon’s  *1 
Transit  (i,  2,  3  V 

days  preceding)  -J 

j  h.  h.  h. 

0  1  2 

1 

h.  j 

3  1 

! 

1 

h- 
1  4 

h. 

1  5 

1 

h. 

6 

h. 

7  i 

h. 

8 

1  h. 

9 

1 

h. 

10 

I  1'- 

1 1 

f ‘orresponding  Cor-  |  ! 

!  m.  m.  m.  ! 

m. 

m. 

m. 

m. 

m.  1 

1  m. 

m. 

m. 

m. 

rection  of  Mean  •, 
Lunitidal  distance  j 

0  _  16  — 31 

—  41 

-44 

-31  0 

1  1  1 

+  3' 

+  44+4^ 

1 

_ 1 

+  16 

This  table  may  be  used  when  we  know  the  age  of  the  tide.  Thus,  let  the  age 
of  the  tide  be  a  day  and  a  quarter,  and  the  mean  lunitidal  interval  2  h.  ii  m.  j 
let  the  moon’s  transit  take  place  at  4  h.  ;  then  at  the  birth  of  the  tide^  a  day  and 
a  quarter  earlier,  the  transit  took  place  at  3  h. ;  therefore  the  correction  of  the 
lunitidal  interval  is,  by  the  table,  -41  m.,  and  the  interval  so  corrected  is 
I  h.  30  m.,  which,  added  to  4  h.,  the  time  of  moon’s  transit,  gives  5  h.  30  m.  as 
the  time  of  high  water. 


*  Hence  H  is  desirable  to  make  (ide  observatioos  in  the  lirsi  and  fuiirth  quarters  of  the  moon 
rather  ihan  in  the  second  an<l  ihinl  quarters. 
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Tn  find  ihc  Establishment  at  any  Plate  when  the  Hnur  of  High  Water  on 
a  given  Hay  is  observed. 

On  the  given  day  the  time  of  moon’s  transit  is  known,  and  hence  the 
lunitidal  interval ;  and,  by  the  above  tables,  the  correction  by  which  this  differs 
from  the  establishment  is  known. 

Thus,  if  high  water  occurs  at  5  o’clock  when  the  time  of  moon’s  transit  is  3  h., 
the  lunitidal  interval  is  2  h.  :  and  the  correction  (if  the  first  table  be  applicable) 
is -47  m.  j  hence  the  establishment  is  2  h.  47  m. 


NOTE  (B). 


Form  for 
Tides  obsen  ed  at 

Mode  of  observation 

Mode  of  deducing  H.W.  and  L.W, 


Tide  Orseuvations. 

,  Lat.  ,  Long.  ,  by 

(  Fixed  scale  in  open  water  ? 

'  Tube  with  float  ? 

I  Self  registering  gauge  ? 

\  Mere  looking  ? 

I  Ordinates  every  5  m.  near  max.  ? 


.8  .  1 

High  Water,  i 

l^w  Water.  ! 

,  i 

1  LimitidaP 
Interval. 
II. W. 

Month  1 
and  Day.  j 

Hour, 

HeightJ 

Time. 

Hcighi.i 

Time.  « 

„  1- 

1  I  A.M.  j 
1  P.M. 

i  2  A.M. 
P.M. 

,  3  a.m. 

P.M, 

i  1 

1 

i 

1 

1 

1 

1 

t 

i 

1 

Additional  Remarks. 

I  he  general  progress  of  the  tide  wave  along  even  the  most  frequented 
shores  is  still  imperfectly  known;  and,  about  the  connection  of  the  tides  over 
the  general  areas  of  large  oceans  we  are  as  yet  entirely  in  the  dark;  there  is 
therefore  an  ample  field  of  important  and  useful  discovery  in  this  subject, 
even  by  means  of  brief  and  scattered  scries  of  observations;  still  more  is  this 
the  case  if  simultaneous  or  connected  observations  can  be  made,  see  page  xiv. 


These  columns  to  be  Hlled  at  leisure  {sei  pages  ix,  x). 
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The  main  general  features  of  the  progress  of  the  tides,  as  hitherto  ascertained, 
are  the  following  : — 

The  tide  wave  which  brings  the  tides  to  the  coasts  of  Europe  comes  from  the 
Atlantic,  and  brings  high  water  to  the  western  const  of  Spain  and  Portugal 
about  2  hours  after  the  moon's  transit  ;  to  the  western  coast  of  France  about 
3  hours;  to  the  westerji  coast  of  Ireland  and  to  the  Land’s  End  about  4  hours. 
The  tide  wave  then  runs  along  the  south  coast  of  England,  and  the  north  coast 
of  France,  to  the  strait  of  Dover,  which  it  reaches  about  ii  hours  after  the 
moon’s  transit.  It  also  runs  along  the  west  coast  of  Ireland  and  Scotland,  and 
reaches  the  Orkneys  about  9  hours  after  the  moon's  transit.  From  thence  it 
enters  the  German  ocean,  and  runs  along  the  east  coast  of  Britain,  so  as  to  reach 
Peterhead  about  12  hours  after  the  moon’s  transit,  and  Harwich  in  about 
1 2  hours  more,  where  it  meets  the  tide  wave  which  had  come  through  the  strait 
of  Dover  derived  from  the  same  Atlantic  wave  about  12  hours  earlier.  The 
tides  of  the  (Jerman  ocean  are  produced  by  the  mixture  of  these  two  tide 
waves,  and  hence  follow  complicated  laws:  as  for  the  same  reason  do  those  of 
the  Irish  channel. 

'I’he  tide  wave  which  brings  the  tides  to  the  eastern  coast  of  North  America 
appcius  to  reach  the  southern  parts  about  7  hours,  and  the  northern  parts  of  the 
L’lhied  .States  about  ii  hours,  after  the  moon’s  transit;  but  its  course  has  not 
yet  been  distinctly  traced. 

How  the  tides  on  the  eastern  and  on  the  western  shores  of  the  Atlantic  are 
connected  has  not  vet  been  clearly  shown.  It  is  difficult  to  explain  the  tides 
of  the  Atlantic  islands  (Madeira,  Teneriffe,  S:c.)  by  the  simple  form  of  a  tide 
wave. 

It  is  remarkable  that  the  European  tide  wave,  though  following  the  moon’s 
transit  at  a  definite  interval  (nc.irly),  moves  (at  first)  in  a  direction  opposite  to 
the  moon  namely,  from  west  to  east. 

If  wc  go  to  the  Pacific  we  find  the  same  phenomenon.  The  tides  on  the 
western  shore  of  South  .America,  near  cape  Horn,  also  move  from  west  to  east. 
They  are  simultaneous  with  the  moon’s  transit  at  Chiloe;  i  hour  after  at  cape 
Pillar;  and  at  cape  Horn  it  is  3^'.  hours  later  than  this. 

Along  a  large  portion  of  the  east  shore  of  the  Pacific  it  seems  difficult  to  say 
whether  the  tide  wave  travels  northward  or  southward.  From  the  isthmus  of 
Panama,  however,  it  a)>penrs  plainly  to  travel  to  the  northward,  occupying  about 
9  hours  to  run  from  Realejo  to  Noolka  sound. 

In  the  western  pans  of  the  Pacific  the  tide  wave  runs  to  the  westward,  as  we 
learn  by  its  jjrogress  along  the  coasts  of  New  Zealand  and  Australia,  where  the 
movement  is  lictter  known  than  on  any  coasts  out  of  Europe.  It  visits  New 

Zealand  aljout  6  hours,  and  Australia  about  10  hours,  after  the  moon’s  transit  ti/ 

G  rcctnvich. 

In  the  central  parts  of  the  Pacific  the  tides  are  small  and  anomalous  (for  they 
do  not  clearly  dejjend  on  the  moon),  and  hence  it  is  still  more  difficult  to 

connect  the  litionii  tides  than  in  the  Atlantic  ocean. 

The  outer  regions  of  the  Pacific,  broken  by  large  islands,  and  the  Indian 
ocean,  liave  tides,  of  which  the  laws  of  progress  are  irmre  complex,  and  have 
not  yet  been  disentangled. 

'I’he  Diurnal  Inequality  (23,  Nrc.)  adds  to  the  complexity  of  the  tides.  This 
inequality  appears  very  conspicuously  in  the  tides  on  the  west  coasts  of  Europe 
and  the  east  coasts  of  North  America :  but  its  maximum  in  those  two  regions 
does  not  appear  to  be  simultaneous.  It  is  very  large  in  the  Indian  ocean  and 
on  the  coast  of  Australia,  having  different  phenomena  at  different  places,  as 

noted  in  26  and  27. 

The  movement  of  the  tide  along  the  surface  of  the  ocean  may  be  in  some 
measure  represented  in  the  following  manner:  Draw  lines  through  all  the 
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places  where  it  is  high  water  at  the  same  time;  that  is,  one  line  (generally 
it  will  be  a  curbed  line)  through  all  the  places  where  it  is  high  water  at  Ofu 
o’clock  :  another  line  through  all  the  places  where  it  is  high  water  at  Two 
o’clock  \  and  so  on.  These  lines,  being  the  lines  at  which  the  tide  is  contem¬ 
poraneous,  are  called  coiidal  lines.  They  represent  the  form  of  the  tide  7vave 
which  carries  the  tide  from  one  point  of  the  shore  to  another. 

Such  cotidal  lines  have  been  drawn  in  the  “Phil.  Trans.”  for  1833  and  1836,  by 
Dr.  Whewell,  for  those  shores  on  which  the  tides  are  best  known,  and  especially 
for  the  coasts  of  Europe. 

But  it  appears  that  we  cannot,  by  means  of  such  cotidal  lines,  express  the 
movement  of  the  tides  in  oceanic  spaces.  The  cotidal  lines  can  only  be  drawn 
in  the  neighbourhood  of  coasts.  (“Phil.  Trans.”  1848.  Part  I.) 

The  best  way  to  disentangle  the  phenomena  of  the  tides  when  we  are 
obser^’ing  them  at  any  place  is  to  refer  the  time  of  high  water  and  low  water  to 
the  time  of  moon’s  transit;  and  to  do  this  at  ofice,  while  the  series  of  observa¬ 
tions  are  going  on.  For  want  of  following  this  rule,  it  has  very  often  happened 
that  long  series  of  tide  observations  have  been  made  which  could  not  be  turned 
to  any  use  afterwards;  and  in  almost  every  case  the  usefulness  of  such  observa¬ 
tions  is  by  this  method  much  increased,  and  the  labour  much  diminished. 
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APPENDIX  No.  2. 

Since  the  preceding  Appendix  was  published  in  1859  a  great  deal  has 
been  done  by  observation  to  advance  our  knowledge  of  the  tides  at  many 
ports  and  stations,  both  at  home  and  abroad,  but  there  are  perhaps  few  physical 
subjects  which  are  still  at  the  present  time  on  the  whole  more  unsatisfactory. 
'I'he  editor  therefore  thinks  it  desirable  to  supplement  Dr.  Whewell’s  article  with 
notices  of  such  works  and  memoirs  as  he  has  been  able  to  refer  to,  and  which 
may  be  easily  accessible  to  students,  naval  officers,  and  travellers  who  may 
desire  to  pursue  the  subject  practically,  with  proper  regard  to  the  present 
defects  of  our  knowledge. 

In  the  Philosophical  'Pransactions  (which  will  be  denoted  simply  by  the 
years)  will  be  found  the  following  valuable  papers  : — 

1854.  “On  the  Effect  of  the  Pressure  of  the  Atmosphere  on  the  Mean 
Level  of  the  Ocean.”  By  Captain  Sir  James  Clark  Ross,  R.N. 

Of  this  memoir  Sir  William  Thomson  says  that  “  probably  the  best  personal 
observations  which  have  been  made  on  the  tides  are  those  herein  described.” 

1863.  “On  the  Tides  of  the  Arctic  Seas;  Parts  I.  and  II.”  By  the  Rev. 
Samuel  Haughton,  M.D.,  F.R.S. 

In  this  paper  the  author  states  that,  by  carefully  laying  down  the  daily  high 
and  low  waters,  he  has  succeeded  in  completely  separating  the  diurnal  from  the 
semi-diurnal  tide,  and  in  resolving  each  tide  into  the  portions  due  respectively 
to  the  action  of  the  Sun  and  of  the  Moon. 

The  observations  discussed  are  those  of  Sir  James  Clark  Ross,  and 
discussed  by  himself  in  the  memoir  quoted  above.  'I'hey  were  made  during 
the  time  that  his  ships,  the  “Enterprise”  and  “Investigator,”  were  detained 
in  the  ice  at  Port  Leopold  in  latitude  74“  N.,  and  longitude  gi"  W. 

1866.  “On  the  Tides  of  the  Arctic  Seas;  Part  III.  On  the  Semi-diurnal 
Tides  of  Fredericksdal,  near  Cape  Farewell,  in  Greenland.”  By  the  Rev. 
Samuel  Haughton. 

The  observations  discussed  in  this  paper  were  made  in  1863-4,  by  Missionary 
Asboe,  at  the  station  named  above,  and  communicated  to  the  author  through 
the  agency  of  Admiral  Irminger,  of  the  Danish  Royal  Navy. 

1868.  “On  the  Tides  of  Bombay  and  Karachi.”  By  William  Parkes,  Esq. 

The  Bombay  observations  discussed  in  this  paper  were  made  by  a  self-acting 
tide  gauge  in  the  years  1846,  1847,  and  1848,  of  which  the  records  were  kept 
at  the  Admiralty. 

'I'he  Karachi  observations  (also  automatic)  were  made  during  six  months 
of  the  year  1865. 

The  following  Papers  worthy  of  notice  are  in  the  Reports  of  the  Meetings  of 
the  British  Association,  the  reference  being  the  year  of  the  meeting : — 

1S61.  “  Notice  of  Tidal  Observations.”  By  Rear-Admiral  Fitzroy. 

'Phis  is  a  very  short  abstract  of  what  appears  to  be  a  very  valuable  paper,  and 
which  is  probably  now  in  the  possession  of  the  Association.  It  is  stated  that  the 
“  accompanying  volume  of  tide  tables  shows  to  what  extent  our  acquaintance 
with  the  facts  of  the  subject  goes  at  present.” 

Reference  is  made  to  the  want  of  observations  in  the  central  parts  of  the 
Pacihe  ocean,  and  at  numerous  isolated  points  seldom  visited  for  expressly 
tidal  objects ;  and  a  hint  is  given  that  a  vessel  ought  to  be  specially  employed 
for  the  purpose. 
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1862.  “Report  of  the  Committee  appointed  in  1861  to  report  upon  a 
Peculiarity  of  the  Tide  Observations  at  the  Port  of  Hull,” 

The  jjeculiarity  obscrveti  was  that  “whenever  the  tide  reaches  the  16  ft,  mark 
it  is  then  three  hours  to  high  water,  whether  they  be  spring  tides  or  neap  tides,” 

The  Committee  succeeded  in  making  observations  which  completely  verified 
the  ]x:culiariiy  referred  to,  but  were  unable  to  throw  much  light  on  the  cause  of 
the  phenomenon. 

1864.  “Report  on  'I'idal  Observations  made  in  the  Humber,  and  in  the 
Rivers  Trent  and  Ouse.” 

This  report  is  accompanied  by  tables  giving  the  details  of  the  observations 
made  at  four  stations:  Hull,  Cainsborough,  Goole,  and  Kaburn  Lock.  The 
peculiarity  at  the  port  of  Hull,  referred  to  above,  was  again  verified. 

1 868.  “Report  of  the  Conimiilee  for  the  purpose  of  promoting  the 
lixtciision,  Improvement,  and  Harmonic  Ajialysis  of  Tidal  Observations, 
drawn  up  by  Sir  William  Thomson.” 

To  this  most  important  report,  which  will  probably  produce  a  complete 
revolution  in  the  mode  of  making  and  discu.ssing  tide  observations,  we  shall 
again  refer  at  the  conclusion  of  this  Appendix. 

The  publication  of  the  British  Admiralty  is: — 


1,  “The  Tide  Tables  for  the  English  and  Irish  Ports;  also  the  Times 
and  Heights  of  High  Water  at  Full  and  Change,  for  the  Principal  Places  of 
the  Globe,”  Published  annually  by  J-  D.  Potter,  London.  Price  u.  (id. 

It  only  remains  now  to  give  a  mcjre  detailed  account  of  the  Report  of 
Sir  William  Tliomson  to  the  Meeting  of  the  British  Association  in  1868,  which 
has  been  before  referred  to,  as  it  will  probably  lead  to  a  complete  revolution 
in  the  method  of  making  and  reducing  tide  observations.  'l"he  principal  object 
of  the  paper  is  to  effect  the  discussion  of  a  series  of  tide  observaiion.s  (consider¬ 
ing  the  tidal  wave  as  due  to  the  action  of  the  sun  and  moon)  in  a  way  more  in 
accordance  with  the  refined  methods  of  modern  mathematical  treatment  than 
has  been  done  hitherto.  The  tide  wave,  considered  with  reference  to  the  lime 
w^hen  it  reaches  a  given  point  of  the  earth’s  surface,  and  to  its  height  at  that 
point,  is  made  up  of  the  sujx,*rposition  of  a  series  of  waves  of  difi'erent  amplitudes 
and  periods  arising  from  the  different  relative  positions  and  varying  distances 
from  the  earth  of  the  disturbing  bodies,  the  sun  and  moon,  and  of  the  variation 
of  certain  elements  of  their  orbits.  Of  these  waves,  of  which  each  has  for  its 


analytical  expression  a  term  of  the  form  R  cos 


the 


author  of  the 


Report  distinguishes  twenty-three,  particularised  as  follows : — 


Two. — 'rhe  lunar  monthly  and  solar  annual  (elliptic). 

Two. — The  lunar  fortnightly  and  solar  semiannual  (declinational). 

Four, — 'I'he  lunar  and  soiar  diurnal  (declinational;. 

Two.— The  lunar  and  solar  semidiurnal. 

Seven. —  The  lunar  and  solar  elliptic  diurnal. 

Four. — The  lunar  and  solar  elliptic  seniidturnal. 

Two. — The  lunar  and  solar  declinational  semidiurnal. 

The  argumeiiis  of  these  waves,  or  coefficients  of  in  the  general  expression 
given  above,  are  given  in  terms  of  the  sun  and  moon’s  orbital  velocity,  of  the 
vehicily  of  the  earth’s  roution,  and  of  the  annual  progression  of  the  earth’s 
perigee;  and  llieir  values  are  tabulated  (as  a  specimen)  for  two  days  of  the 
year  1864. 

Tlie  amplitude  and  the  epoch  of  each  tidal  consiiiuent  are  to  be  determined 
by  observation,  but,  in  the  course  of  one  year,  only  twenty  out  of  the  three  and 
twenty  constituents  enumerated  are  distinguishable,  and  the  forty  constants 
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(ampliiudc  and  epoch  for  each)  specifying  them,  are  probably  determinable 
with  considerable  accuracy,  from  the  data  afforded  in  the  course  of  a  year  by  a 
good  self-registering  tide  gauge,  or  from  accurate  personal  observations  taken  at 
equal  short  intervals  of  time. 

The  Report  mentions,  as  one  of  the  most  interesting  of  the  questions  which 
can  be  proposed  in  reference  to  the  tides,  the  effect  which  they  have  upon  the 
time  of  the  earth’s  rotation  on  its  axis;  and  it  is  thought  that  “accurate 
observations  of  amounts  and  times  of  the  tide  on  the  shores  of  continents  and 
islands  of  all  seas  might,  with  the  assistance  of  improved  dynamical  theory,  be 
fully  expected  to  supply  the  requisiits  data  for  at  least  a  rough  estimate.” 

“We  know,  however,”  the  Report  goes  on  to  say,  “but  little  at  present 
regarding  the  actual  time  of  the  spring  tides  in  different  parts  of  the  ocean.  .  .  . 
There  must  be  observations  or  records  valuable  for  determining  this  very 
important  element  for  pons  on  all  seas  where  any  approach  to  a  knowledge  of 
the  laws  of  the  tides  prevail.  To  collect  information  on  this  point  from  all 
parts  of  the  world  will  he  one  of  the  most  intere.sting  parts  of  the  work  of 
this  Committee.” 
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The  rimes  and  Heights  of  High  water  are  calculated  from  the  following 
Tables : — 

TABLE  I. 

Sh4?7vhtg  the  Senn-moftihly  ifiet/ualiiv  +,  a  constant  ;  or  the  Interval  between  the 
Afoon's  transit  hvo  lays  ^ecedin^  a  J^mdon  tide  and  tlu  Time  of  High  water ; 
the  Afoon's  parallax  being  57',  declination  15";  tlu  Sun's  parallax  8"  8,  and 
declination  15*. 


D’s 

I'rnnsit 

B. 

-  •  _ 

Brest. 

Burtsmouih, 

1 

Dover. 

Shecmes.s. 

Chatham. 

London. 

D’s 

Transit 

B. 

t)  ni 

(1  h 

ni 

h 

m 

d 

m 

d 

h 

ni 

d 

in 

U 

h 

m 

h  ni 

0  0 

'  4 

*4 

I 

12 

2 

I 

1  1 

54 

2 

I 

56 

2 

2 

2 

2 

3 

'4  : 

0  0 

0  30 

>  4 

16 

I 

12 

>5 

1 

1  1 

49 

2 

1 

47 

2 

1 

53 

2 

3 

6 

0 

0 

1  0 

'  4 

8 

I 

12 

8 

1 

1  1 

43 

2 

1 

39 

2 

1 

4+ 

2 

2 

58 

1  0 

I  30 

'  4 

0 

12 

I 

1 

1  1 

38 

2 

1 

30 

2 

1 

36 

2 

2 

5> 

1  30 

2  0 

'  3 

5* 

I 

1  1 

53 

I 

1  1 

32 

2 

1 

22 

2 

1 

29 

2 

2 

43 

2  0 

2  30 

■  3 

45 

1 

1  I 

46 

] 

1  I 

26 

2 

1 

■5 

2 

I 

22 

2 

2 

36 

2  30 

3  0 

I  3 

39 

I 

1  1 

40 

1 

1  1 

21 

2 

1 

9 

2 

1 

15 

2 

2 

*9 

3  0 

3  30 

'  3 

34 

1 

1  1 

35 

1 

I  1 

'7 

2 

1 

5 

2 

1 

9 

2 

2 

*5 

3  30 

4  0  , 

'  3 

33 

I 

1  1 

32 

I 

I  1 

'3 

2 

1 

3 

2 

1 

6 

2 

2 

^3 

4  0 

4  30 

'  3 

32 

I 

1  1 

30 

I 

1  1 

1 1 

2 

1 

4 

2 

1 

7 

2 

2 

24 

4  3<3 

5  0 

'  3 

35 

1 

1  t 

32 

I 

1  1 

12 

2 

I 

10 

2 

1 

2 

2 

i8 

5 

5  30 

'  3 

42 

I 

I  1 

37 

I 

I  1 

■4 

2 

1 

2  1 

2 

I 

25 

2 

2 

36 

5  30 

6  0 

'  3 

56 

1 

1  I 

49 

1 

I  I 

22 

2 

1 

37 

2 

1 

2 

2 

51 

6  0 

6  30 

'  4 

15 

I 

12 

4 

1 

1  1 

33 

2 

1 

56 

2 

2 

0 

2 

3 

10 

6  30 

7  0 

'  4 

33 

1 

12 

2 1 

1 

1  1 

47 

2 

2 

12 

2 

2 

18 

2 

3 

27  'i 

7  0 

7  30 

'  4 

48 

I 

12 

36 

1 

12 

2 

2 

2 

^5 

2 

2 

33 

2 

3 

39  ^ 

7  30 

8  0 

'  4 

56 

I 

12 

47 

1 

1  2 

12 

2 

2 

32 

2 

2 

45 

2 

3 

47 

8  0 

8  30 

'  5 

1 

I 

12 

53 

I  2 

16 

2 

2 

35 

2 

2 

46 

2 

3 

53 

8  30 

9  0 

'  3 

0 

1 

12 

54 

12 

17 

2 

33 

2 

2 

40 

2 

3 

53  i 

9  0 

9  30 

'  4 

57 

I 

12 

52 

12 

16 

2 

2 

29 

2 

2 

35 

2 

3 

49 

9  30 

10  0 

'  4 

5' 

12 

47 

12 

'3 

2 

2 

24 

2 

2 

30 

2 

3 

44  “ 

10  0 

10  30 

'  4 

45 

1 

12 

41 

1 

12 

9 

2 

2 

18 

2 

2 

24 

2 

3 

38  i 

10  30 

1 1  0 

'  4 

38 

I 

12 

34 

1 

12 

4 

2 

1 1 

2 

2 

18 

2 

3 

30  i! 

1 1  0 

1 1  30 

'  4 

3' 

J 

1 

1  2 

27 

1 

12 

0 

2 

2 

3 

2 

2 

10 

2 

3 

22  i| 

1 1  30 

Jcxv 


Continuation  of  Table  /. 


X3cvi 


Continuation  of  Table  /. 


IJ. 

Hclfail. 

Lolultm- 

<Icrry. 

Sli^o. 

Galway. 

town. 

Wiiierforil. 

D’s 

Transit 

11. 

1, 

h 

m 

Ii 

_ 1 

h  „ 

>1  h  in 

tl 

tl  III 

1*. 

. 

h  m 

o  o 

I  1 

^3 

8 

3* 

5  53 

1  5  '4 

I 

5  41 

1  6 

0  0 

o  30 

1 

1  1 

16 

8 

28 

3  46 

'  5  7 

1 

5  34 

'  5 

54 

0 

w 

0 

1  0 

1 

1  1 

9 

8 

■9 

5  39 

1  5  0 

1 

5  26 

'  5 

47 

1  0 

I  30 

1 

1  1 

3 

8 

10 

5  3^ 

'  4  33 

1 

5  '9 

'  5 

4° 

I  30 

2  0 

1 

iO 

3/ 

8 

1 

5  25 

1  4  46 

1 

5  " 

'  3 

32 

2  0 

2  30 

1 

lO 

32 

7 

54 

5 

1  4  40 

1 

5  + 

'  5 

2 -I- 

2  30 

3  0 

1 

10 

49 

7 

4S 

5  '■ 

'  4  35 

1 

4  57 

'  5 

16 

3  0 

3  30 

1 

10 

48 

7 

4» 

5  S 

I  4  32 

1 

4  5° 

'  5 

9 

3  3° 

4  ° 

I 

lO 

49 

7 

5+ 

5  9 

'  4  3> 

1 

4  45 

'  5 

2 

4  0 

4  30 

1 

10 

5' 

8 

5 

5  *5 

I  4  32 

1 

4  43 

'  4 

57 

4  30 

5  0 

1 

10 

57 

8 

20 

3  ^5 

I  4  36 

I 

4  4^ 

*  + 

59  1 

5  0 

5  30 

1 

1 1 

7 

8 

40 

5  38 

1  4  46 

1 

4  46 

*  5 

9  ' 

5  30 

6  0 

I 

1 1 

20 

8 

57 

5  53 

'  3  ' 

1 

5  ° 

20 

6  0 

6  30 

I 

1 1 

33 

9 

10 

6  7 

1  5  19 

I 

3  '6 

*  5 

3^ 

6  30 

7  0 

1 

1 1 

48 

9 

'9 

6  21 

'  5  33 

1 

5  3^ 

*  5 

44 

7  0 

7  30 

12 

0 

9 

22 

6  3* 

'  5  44 

1 

5  47 

*  5 

56 

7  30 

8  0 

1 

12 

6 

9 

2  1 

6  38 

•  5  49 

I 

5  59 

1  6 

S 

8  0 

8  30 

1 

12 

7 

9 

18 

6  38 

I  5  50 

1 

6  6 

1  6 

18 

8  30 

9  0 

I 

12 

5 

9 

>5 

6  34 

I  5  50 

1 

6  8 

I  6 

*3 

9  ® 

9  30 

I 

12 

1 

56 

9 

12 

6  z8 

1  5  48 

1 

6  7 

1  6 

25 

9  30 

10  0 

1 

1  1 

9 

s 

6  22 

1  5  42 

1 

6  4 

1  6 

24 

10  0 

10  30 

1 

I  1 

49 

9 

3 

6  16 

1  5  36 

1 

5  59 

I  6 

22 

10  30 

11  0 

1 

1  1 

4*  . 

8 

56 

6  10 

I  5  29 

I 

5  53 

I  6 

16 

1 1  0 

1 1  30 

1 

I  I 

34 

8 

47 

6  3 

I  3  21 

I 

5  47 

1  6 

8 

1 1  30 

TABLE  II. 

Shoiving  the  correction  for  the  Aioon^s  parallax. 


D’s 

Transit 

B. 

H.  P. 

54' 

H.  P. 

55' 

H.  P. 

56' 

H.  P. 

57' 

0 

Bl 

+  I 

I 

m 

+  I 

S 

1 

-  ‘ 

— 

1 

—  1 

0 

2 

-  3 

— 

-  I 

0 

3 

”  5 

— 

3 

—  1 

0 

4 

“  7 

— 

5 

— .  2 

0 

5 

-  9 

— 

6 

-  3 

0 

6 

-  4 

— 

2 

—  1 

0 

7 

+  4 

+ 

2 

+  I 

0 

8 

+  9 

+ 

6 

+  3 

0 

9 

+  7 

+ 

5 

-f  2 

0 

10 

+  5 

+ 

3 

+  1 

0 

1 1 

+  3 

+ 

* 

+  ’ 

0 

H.  P. 

58' 

H.  P. 

59' 

11.  1‘. 

60' 

H. 

61' 

D's 

'I’ransii 

B. 

HI 

ni 

_ 

ni 

h 

0 

—  1 

—  I 

i' 

0 

0 

+  ' 

+  I 

+  1 

1 

+  I 

+  Z 

+  3 

+  4 

2 

+  J 

+  3 

+  5 

+  7 

3 

+  2 

+  4 

+  6 

+  8 

4 

+  2 

+  5 

+  7 

+  9 

5 

+  1 

+  2 

+  3 

+  4 

6 

—  1 

—  2 

-  3 

-  4 

7 

—  2 

-  5 

-  7 

-  9 

8 

^  2 

-  4 

—  6 

—  8 

9 

“  * 

-  3 

-  5 

-  7 

10 

—  2 

-  3 

-  4 

1 1 

XXVII 


I 

TABLE  111. 


thi  cornction  for  tki  Moon's  dtcliuation. 


!)’■* 

o 

3' 

6 

9 

13'* 

*5' 

iS" 

31 

24“ 

27’ 

30’ 

D’s 

*I  rnosii 
It. 

1  )uc. 

Due. 

Dec. 

Dec. 

Dec. 

Doc. 

Dec. 

Dee. 

Dec. 

Dec. 

Dec. 

Tr.insit 

B. 

h 

U1 

m 

in 

in 

ni 

t*i 

m 

tn 

01 

h 

o 

—  1 

—  I 

O 

o 

O 

O 

+  1 

+  i 

+  > 

+  i 

+  2 

° 

1 

+  > 

+  > 

O 

0 

o 

O 

—  I 

—  1 

—  1 

—  2 

1 

2 

+  ^ 

+  2 

+  1 

+  1 

+  1 

O 

—  1 

—  2 

-3 

-  4 

2 

3 

+  3 

+  3 

+  3 

+  2 

+  > 

O 

—  2 

-3 

-5 

-  7 

3 

4 

+  3 

+  3 

+  3 

+  2 

+ 1 

O 

-I 

-3 

~  5 
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4 

> 

+  3 

+  3 

+  3 

+  2 

-r  1 

O 

—  2 

-4 

-6 

-9 

—  12 

> 

6 

+  2 

+  2 

+  2 

+  1 

+ 1 

O 

—  1 

—  2 

—  4 

-4 

-  5 

6 

7 

—  2 

—  2 

—  2 

—  1 

—  1 

O 

+  ■ 

+  2 

+4 

+4 

+  5 

7 

S 

-3 

-3 

-3 

—  2 

—  1 

O 

+  2 

+  4 

+  6 

+9 

+  12 

8 

9 

-3 

-3 

-3 

—  2 

—  1 

o 

+  > 

+  3 

-4-  C 

+7 

+  10 

9 

lO 

—  3 

“  3 

“3 

—  2 

—  1 

o 

+  I 

+  * 

+  3 

+  5 

+  7 

10 

1 1 

—  2 

—  2 

—  1 

—  1 

—  1 

o 

+  I 

+  1 

+2 

+  3 

+  4 

" 

TABLE  IV. 


ShtAving  the  correction  for  the  Sun's  declinntion. 


Transit 

0 

j 

6- 

9 

- 

15“ 

18“ 

21'' 

^4“ 

Dec.  1 

D's 

Transit 

15. 

Dec. 

Dec. 

Dec. 

Dec. 

I  )ec. 

Dec. 

Dec. 

Dec. 

H. 

m 

ni 

ni 

Ill 

ni 

m 

m  ; 

h 

0 

0 

0  . 

0 

0 

0 

0 

0 

0 

0  J 

0 

0 

0 

0 

0 

0 

0 

0 

0 

+  i  ' 

I 

2 

-1 

1 

0 

0 

0 

+  i 

+2 

2 

3 

—  2 

-I  > 

—  1 

0 

0 

+  I 

+2 

+4 

3 

4 

-3 

—  2  « 

”  * 

“2 

0 

0 

+  2 

+  3 

+  5 

4 

5 

-3 

—  2 

—  2 

—  1 

—  1 

0 

+  I 

+3 

+  5 

> 

6 

—  1 

—  1 

—  1 

—  1 

0 

0 

+  1 

+  i 

+2 

1 

+  i 

+  I 

+  1 

+  I 

0 

0 

—  1 

— 2 

1 

7 

8 

+3 

+  2 

+  2 

+  I 

+  I 

0 

—  2 

-3 

-5  ' 

8 

9 

+3 

+  1 

+  1 

+  2 

0 

0 

—  2 

-3 

-5 

9 

1 

H"  2 

+  I 

+  I 

+  I 

0 

0 

—  1 

— 2 

-4 

10 

1 1  j 

+  i 

+  I 

+  I 

+  I 

0 

0 

0 

-1 

—2 

' 

1 1 
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TABLE  V. 


ShtTiving  t}u  correction  for  the  Sun's  parallax. 


1  II 

Jan. 

1  Feb. 

March 

April 

May 

June 

1  Tonsil  1 

1  B.  [ 

Dec. 

1  Nov. 

Oct. 

Sepl. 

August.  ' 

July 

i  D’s 

Transit  , 

B. 

U.  1*. 

!  M.  P. 

II.  I*. 

11.  p. 

H.  r. 

H.  P. 

; _ 1 

9*00” 

;  8*96" 

S-88" 

8 -So" 

8-75"  1 

870" 

"  1 

ni 

m 

m 

■  \ 

III 

III 

i« 

1  0  1 

0 

0 

0 

0 

0 

0 

0 

1-  '  ; 

0 

0 

0 

0 

0 

0 

1 
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—  I 

—  1 

0 

0 

0 

0 

2 

3 

—  1 

—  1 

0 

0 

+  1  ‘ 

+  i 

3 

+ 

—  2 

—  2 

0 

0 

4-2 

+  2 

4 

5 

-3 

—  2 

—  1 

+  1 

+  3 

+  3 

5 

6 

“2 

—  1 

—  1 

+  1 

+  2 

+  2 

6 

“ 

1  +2 

+  i 

+  1 

—  1 

—  2 

—  2 

1  +3 

+  2 

+  i 

—  I 

-3 

-3 

8 

1  9 

i  +2 

+  Z 

0 

0 

“2  1 

—  2 

9 

10 

+  i 

+  1 

0 

0 

—  1 

—  1 

10 

1  1 

+  1 

+  1 

0 

0 

0 

0 

1 1 

TABLE  VI. 


ShoTiVing  the  Semi  monthly  inetfuality  +,  a  constant^  in  the  height  of  High  'water,  with 
reference  to  the  apparent  tune  of  the  Mootis  transit  B,  the  Moon’s  parallax  being 
57  »  declination  1 5  J  the  Sun’s  parallax  8"*8,  and  declination  15°. 


D’s 

Transit 

B. 

Brest. 

Ports¬ 

mouth. 

Do\er. 

Sheeniess, 

Chatham. 

London. 

J’s 

Transit 

B. 

h 

m 

Feel. 

Feel. 

Feel. 

Feel. 

Feel. 

•1. 

0 

0 

19*06 

>3 

-50 

18-66 

i6*  10 

18 

20*71 

0 

0 

0 

30 

19*06 

■3 

-40 

18-68 

16*05 

18 

04 

20*65 

0 

30 

' 

0 

18*92 

■3 

30 

18*61 

15-96 

17 

87 

20*  57 

1 

0 

I 

3° 

i8*66 

'3 

'5 

18-45 

15-83 

■7 

67 

20*47 

I 

30 

2 

0 

i8-  36 

•3 

00 

18*24 

'5-59 

'7 

45 

20*25 

2 

0 

2 

30 

>7-93 

12 

84 

‘7-97 

15-32 

•7 

16 

>9-95 

2 

30 

3 

17-31 

■55 

'7-54 

14-98 

16 

79 

19*  52 

3 

0 

3 

30 

16*62 

12 

*  2  1 

17-03 

14-56 

16 

33 

19*01 

3 

30 

4 

0 

15*88 

I  1 

*88 

16*48 

14- 17 

'5 

77 

18*48 

4 

0 

4 

30 

15-13 

1  1 

■55 

15-93 

13-81 

'5 

3* 

>7-93 

4 

30 

5 

0 

'4-47 

1  1 

-17 

15-36 

13-46 

'4 

96 

17-54 

1  5 

0 

5 

3° 

14*02 

10 

•92 

14-82 

13-14 

'4 

7' 

17-31 

30 

0 

13-83 

10 

■71 

14-51 

13-10 

14 

58 

17-33 

0 

6 

30 

13-84 

10 

-63 

'4-43 

13-18 

'4 

32 

>7-44 

1  6 

30 

7 

0  1 

14-08 

10 

80 

14-72 

13-48 

14 

79 

17-63 

7 

0 

7 

30  ' 

■4'55 

1 1 

'3 

15*20 

13-84 

■5 

29 

17-90 

7 

30 

8 

0  i 

15-17 

1 1 

50 

'5-75 

14*2  I 

>5 

79 

18-38 

8 

0 

8 

30 

15-88 

1 

84 

16*29 

14-61 

16 

25 

18*90 

8 

30 

9 

0 

16-66 

r2 

30 

16*85 

14-96 

16 

67 

19-41 

9 

0 

9 

30 

'7-37 

12 

63 

•7'34 

15*22 

>7 

12 

■9-75 

9 

30 

lo 

0 

18*03 

12* 

88 

17-78 

15*61 

*7 

52 

20*02 

10 

0 

10 

30 

i8‘  56 

13- 

‘3 

18*17 

15-84 

17 

83 

20*  26 

10 

30 

1 1 

0 

18-84 

'3' 

30 

18-41 

16*03 

18 

04 

20*  50 

I 

0 

1 1 

30 

19*01 

13' 

42 

18-58 

16*13 

18 

■7 

20-73 

I 

30 

XXIX 


Continuation  of  labU  VI. 


D's 

Transit 

P>. 

Harwich. 

Hull. 

Sunderland. 

North 

Shields, 

^  Leith. 

Thurso. 

D’s 

Transit 

1  B. 

h  in 

Feel. 

Feet. 

Feel. 

Feet. 

Feel. 

Feet. 

h  m 

O  O 

11-56 

20*87 

'4-43 

14-58 

16*29 

13-25 

:  °  ° 

O 

0 

11*48 

20*  84 

14-41 

14-46 

16*  18 

13-17 

0 

0 

1  O 

11-38 

20-75 

14*26 

14*28 

16*  0 

13  -  0 

1  0 

I  30 

11*25 

20-54 

14*02 

14*08 

15-78 

12-77 

I  30 

2  0 

11*10 

20*  17 

13-71 

13*86 

15-54 

12*46 

2  0 

2  30 

10*92 

19-70 

13-38 

13*62 

15-25 

12-09 

1  2  30 

3  0 

10*72 

19-18 

13*01 

13*28 

14*88 

11-67 

1  3  0 

3  30 

10-50 

18-62 

12*64 

12  *92 

14-42 

11-23 

3  30 

4  0 

10*28 

18-05 

12*22 

12-47 

13-92 

10*76 

4  0 

4  30 

10*07 

'7-49 

11*82 

11-97 

13-46 

10-35 

.  4  3° 

5  0 

9*88 

16*96 

11-46 

11*58 

13-05 

9-98 

5  ° 

5  30 

-  9-75 

16*  52 

11-18 

11-33 

12-73 

9-67 

5  30 

6  0 

9-72 

16-34 

11*02 

11-29 

12*58 

9-52 

6  0 

6  30 

9-79 

16-39 

11-03 

11-39 

12-67 

9-50 

6  30 

7  0 

9-95 

16-78 

11-25 

11*64 

12  -  87 

9-61 

7  ° 

7  30  ; 

IO-J7 

>7‘43 

11-64 

11-95 

13*21 

9-84 

7  3° 

8  0  1 

10-43 

18-06 

12-09 

12-29 

13*60 

10*  30 

8  0 

8  30 

10*70 

18-66 

12-54 

12  *  66 

14-08 

10-84 

8  30 

9  ° 

10-94 

19*22 

12-95 

13-05 

14*61 

11-45 

9  ° 

9  30 

1 1  - 18 

19-70 

13-31 

13-50 

15-14 

12*  0 

9  3° 

10  0 

11-38 

20-09 

13-64 

13-86 

15-59 

12*52 

10  0 

0 

0 

11-51 

20-39 

13-91 

14-16 

15-92 

12-93 

10  30 

1  1  0 

11-57 

20*  63 

14-14 

14-39 

16'  18 

13-18 

1 1  0 

11  30 

11-59 

20*  80 

14-33 

14-52 

16-30 

>3*25 

1 1  30 

P's 

D’s 

Transit 

Greenock, 

l,iver|)Ool.* 

Poin  broke. 

I'oriishead, 

Holyhead. 

Kingstown. 

Transit 

B. 

R. 

1i  m 

Keel. 

l-ccl. 

Kerf. 

Feel. 

Keel. 

Feel. 

h  m 

0  0 

9-72 

26-21 

22*50 

42  08 

16-  0 

10-94 

0  0 

0 

0 

9-74 

26-21 

22*50 

41-89 

15-94 

10*88 

0  30 

1  0 

9-71 

26  0 

22-32 

41-58 

15-83 

10*80 

1  0 

I  30 

9*68 

25-55 

22  08 

4118 

15*66 

10*68 

1  30 

2  0 

9*61 

25-05 

21-74 

40-72 

15-41 

10-49 

2  0 

2  30 

9-48 

24-46 

21-31 

40-02 

15-09 

10*28 

2  30 

3  0 

9-33 

23*80 

20-75 

39-08 

14*68 

10*05 

3  0 

3  3° 

9- 17 

23-13 

20-  10 

38-04 

14*26 

9-84 

3  30 

4  0 

9-  0 

22-38 

19-46 

36-88 

13-84 

9*61 

4  ° 

4  30 

8-83 

21*63 

18*83 

35-45 

13-41 

9-38 

4  3° 

5  ° 

8*64 

20*  88 

i8-o8 

34-02 

13-03  1 

9-13 

5  0 

3  30 

8-44 

20  30 

17-42 

32-90 

12*73 

8  -  92 

5  30 

6  0 

8  29 

20  0 

17-13 

32*10 

12*63 

8-83  j 

6  0 

6  30 

8  19 

20*21 

17*06 

32*12 

12-73 

8-91  ' 

6  30 

7  0 

8  29 

20*63 

17-27 

32-63 

'2-97 

9*  10 

7  0 

7  3° 

8  46 

2  1*21 

17*80 

33-72 

13*27  ! 

9-32  , 

7  30 

8  0 

8  67 

22*0 

18-  50 

35-05 

13-66  ! 

9-55 

8  0 

8*85 

22*71 

19-31 

36-45 

14-11  , 

9-79  1 

8  30 

9  ° 

9-04 

23-63 

20-04 

37-80 

14-55  1 

10-04 

9  0 

9  30 

9*  18 

24-30 

20*73 

3S-92 

14-95  : 

10*28 

9  30 

g-31 

24*80 

21-31 

39-95 

15-30  1 

10*50 

10  0 

9 '44 

25-30 

21-77 

40-78 

15*60 

10*70 

10  30 

9-56 

25-63 

22*  12 

41*52 

15-80 

10-86 

1 1  0 

9*66 

26  0 

22-39 

41-96 

15-93 

10*96 

II  30 

t-  u  conslnnt,  see  Table  Via.,  paj'e  xxxvii. 
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Continuation  of  Table  VI. 


D's 

Transit 

li. 

neirnst. 

Londort* 

derry. 

Sli".!. 

Galway, 

Qutens- 
low  n. 

Waterford. 

J’s 

Tran.sil 

h 

m 

1 

Kvel. 

Koel. 

Feel. 

Feel. 

Feel. 

h 

ni 

o 

O 

9 

+3 

7-72 

11-2; 

83 

75 

12 

42 

0 

0 

o 

3° 

9 

40 

7-64 

I  I  *  16 

'4 

80 

1  1 

75 

12 

42 

0 

30 

1 

O 

9 

37 

7-5' 

I  I  '  01 

'4 

68 

69 

1  2 

39 

1 

0 

1 

3° 

9 

3' 

7-36 

10*80 

■4 

47 

58 

1  2 

33 

I 

30 

2 

o 

9 

7- 18 

lO*  50 

'4 

20 

37 

1  2 

2  1 

2 

0 

2 

3° 

9 

■4 

7-  0 

lO*  17 

13 

84 

1  2 

1  2 

°4 

2 

30 

3 

o 

9 

0 

6-75 

9*82 

>3 

43 

10 

84 

1  1 

83 

3 

0 

3 

30 

8 

83 

6-48 

9' 47 

12 

94 

10 

55 

I  1 

53 

3 

30 

4 

o 

8 

63 

616 

9’  '4 

12 

34 

10 

■9 

1  1 

2  1 

4 

0 

4 

30 

8 

45 

5-83 

8*83 

1 1 

76 

9 

86 

1  0 

88 

4 

30 

5 

o 

8 

3° 

5' 70- 

858 

1  1 

30 

9 

55 

10 

54 

0 

5 

30 

8 

.8 

5-61 

8-41 

10 

97 

9 

29 

10 

'7 

5 

30 

6 

0 

8 

09 

5-68 

8-38 

10 

87 

9 

'4 

9 

96 

6 

0 

6 

30 

8 

06 

5-92 

84. 

10 

95 

9 

12 

9 

83 

6 

30 

7 

0 

8 

07 

6*14 

8-55 

t  1 

•  7 

9 

26 

10 

02 

0 

7 

30 

8 

<7 

6-35 

8-8o 

1  1 

55 

9 

50 

10 

2  1 

7 

30 

8 

0 

8 

36 

6-55 

9-15 

12 

02 

9 

78 

10 

54 

8 

0 

8 

30 

8 

61 

^'74 

9-51 

12 

50 

10 

1 1 

10 

92 

8 

30 

9 

0 

8 

86 

6-96 

9-90 

12 

98 

10 

47 

1 1 

25 

9 

0 

9 

30 

9 

06 

7-17 

10*27 

13 

42 

10 

82 

)  1 

58 

9 

30 

10 

0 

9 

22 

7-33 

io-6o 

•3 

82 

1 1 

12 

1 1 

87 

10 

0 

(0 

30 

9 

33 

7-48 

10-87 

'4 

18 

n 

37 

12 

08 

10 

30 

1 1 

0 

9 

4> 

7-60 

1  I  *09 

>4 

49 

1  1 

1  2 

20 

1 

0 

1 1 

30 

9 

44 

7-71 

11*21 

■  + 

7^ 

1  1 

12 

3' 

2 

30 

TABLE  Vll. 

SJmoing  the  correction  for  the  Moon's  pn  rat  tax. 


D's 

Tran.sit 

IJ.  V.  ; 

H,  W 

II.  1*. 

...  ... 

H. 

P. 

11. 

V. 

II 

l». 

II. 

n. 

54'  j 

55' 

56' 

57' 

59' 

60' 

6 

' 

u. 

ii 

Feet.  1 

I'ecl . 

Fcci. 

Feel. 

Feel. 

Feet. 

I-' 

el. 

F'eel. 

Ii 

0 

— -66  1 

-■45 

-•23 

° 

+ 

24 

+ 

49 

-f 

74 

+  1 

00 

0 

—  *  66 

-•45 

-■23 

0 

+ 

24 

+ 

49 

+ 

74 

+  1 

00 

t 

2 

-•44 

-*23 

0 

+ 

23 

+ 

47 

+ 

72 

+ 

98 

2 

3 

--63 ' 

-•43 

—  *  22 

0 

+ 

22 

+ 

46 

+ 

71 

+ 

96 

3 

4 

— -61 

-•42  1 

—  •21 

0 

-4- 

22 

-f 

45 

+ 

69 

+ 

94 

4 

5 

-■63 

-■43  I 

—  *  22 

0 

+ 

23 

+ 

46 

+ 

70 

+ 

96 

5 

6 

-■65 

-■45  1 

-■23 

0 

+ 

24 

+ 

48 

+ 

73 

+ 

99 

6 

7 

-  -65 

-■45 

-  23 

0 

+ 

24 

■f 

48 

+ 

73 

+ 

99 

7 

8 

-•63 1 

-■43 

—  *22 

0 

-f 

^3 

+ 

46 

+ 

70 

+ 

96 

8 

9 

— 61 

-  ^4* 

—  *  2  I 

0 

+ 

22 

+ 

45 

+ 

69 

+ 

94 

9 

10 

-•63  i 

-  ^43 

—  *  22 

0 

+ 

22 

+ 

4'; 

+ 

7> 

+ 

96 

10 

1 1 

-65 1 

-  ^44 

-..3i 

0 

+ 

^3 

+ 

47 

+ 

72 

+ 

98 

1 1 
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TARLF.  VIII. 


S/ioiiiifi,^  the  correction  for  the  A/oon's  deciination. 


Tr.insii 

o"  3  6’  9' 

!2‘ 

15" 

18'  ,  21  24  37-  30‘ 

1 

1>\ 

Trfinsil 

1). 

Dec.  Dec.  Dec.  Dec. 

Dec.  1 

t 

Dec. 

Dec.  Dec.  1  Doc.  Dec.  Dec. 

1  ! 

h. 

h 

'  Ktci-  Fect.  Feel.  '  Fc«i. 

l-tvl.  ' 

Feet. 

Feel.  1  Feel.  Feft.  Feet.  Foci, 

h 

o 

+  •32  +  -1I  +-27  +  -21 

+  ■12 

0 

-•  '3  --29  -'47  --66  --87 

0 

1 

+  -32  +  -31  +  -27  +  -21  +  •  12 

0 

_•  13  —-29  —  -47  --66  --87 

1 

2 

+  ■  31  +  -30  +  -26  +  -20  +  •  !  I 

0 

—  •  1 3  —  •  28  —  ’46'—  '65  —  •  86 

2 

3 

+  *  30  +  '  30  +  •  26  4-  •  20  +  •  10 

0 

_  ■  13  _  .28  -  ■45'--63  --83 

3 

+ 

+  '3°  +  *29"1“‘^5  +  '*9"^*‘** 

0 

—  •  1 3  —  •  2  7  —  •  4.}.  —  •  6 1  —  •  So 

4 

> 

+ •  30 +-29  +  •25 + •  19 + •  1 1 

0 

-•'3  --27  -•44-'6i  -‘79 

5 

6 

+  -31  +  -30  +  -26  +  -20  +  •  12 

0 

—  •I3--28— -46  —  -63— -83 

6 

7 

+  •31  -{-•3o4-*26-|-*20  4-*!2 

0 

—  •  13  —  -  28  —  -46  —  -  63  —  -  83 

7 

8 

+  •30 +  -29 +  -25  +  -I9  +  -1I 

0 

—  •  '3  — '27  -  -44  — '61  —'79 

8 

9 

1+  •  30  3-  -29  +  -25  +  •  19  +  •  1 1 

0 

—  •13  —  •  27  —  •  44  —  •  6  li  —  •  80 

9 

iO 

1+  '  30  4-  ■  30  +  •  26  4-  •  20  +  •  10 

0 

13  _  .38  -  ,45  •63I--83 

10 

+  *3* 

1 

0 

—  ‘13  — '28  —  *46  —  -  65  — *86 

1  i 

TARLE  IX. 


Shotving  t?i€  correction  for  the  Sun's  declination. 
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TABLE  X. 


Showing  the  correction  for  the  Sun's  parallax. 


i  . 

Jan. 

Feb, 

March 

April 

May 

June 

D’s 

Transit 

Dec. 

Nov. 

Oct. 

Sept. 

August 

July 

D’s 

Transit 

B. 

H.  P. 

H.  P. 

H.  P. 

H.  P. 

H.  P. 

H.  P. 

B. 

9-00" 

8  *96'' 

8-88" 

8 -So" 

8-75 

8‘7o'' 

b 

Fni. 

r««. 

Feti. 

Pc«i. 

Feci. 

Feet. 

h 

0 

+  -09 

4-  ‘06 

+  ■03 

-■03 

-■05 

—  *08 

0 

I  j  +-09 

+  '06 

+  -03 

-■03 

-■05 

—  ’oS 

1 

2 

+  ■07 

+  04 

+  -02 

—  *02 

-•04 

-•07 

2 

3 

+  •04 

+ -03 

+  -OI 

-•01 

-•03 

-■04 

3 

4 

1  +*01 

+  -oi 

+  •01 

-•01 

—  -OI 

—  ‘OI 

4 

5 

1  --04 

-  03 

—  -OI 

+  •01 

+  -02 

+  -03 

5 

6 

-•08 

-•05 

-•03 

+  -03 

+  ■05 

+  ■07 

6 

7 

.  —  *08 

-•05 

-•03 

+  -03 

+  ■05 

+  •07 

7 

8 

-•04 

-03 

—  -OI 

+  -OI 

+  02 

+  ■03 

8 

9 

+  •01 

+  -O! 

+  -OI 

—  -OI 

—  -OI 

—  *01 

9 

10 

i  +  ‘O4 

+  -03 

+  •01 

—  -OI 

-'03 

-•04 

10 

I 

+  •07 

+  -04 

+  ‘02 

—  *02 

--04 

-■07 

1 1 

The  preceding  Tables,  with  the  exception  of  Tables  I.  and  VL,  by  which  the 
times  and  heights  of  High  Water  are  calculated,  are  taken  from  an  Elementary 
Treatise  on  the  Tides,  by  Sir  J,  W,  Lubbock,  Bart.,  F.R.S.* 

In  that  treatise  successive  transits  of  the  moon  are  distinguished  by  the  letters 
A,  B,  C,  D,  E,  F,  So  that  if 

A  denotes  the  time  of  the  moon’s  transit  on  Monday  morning, 

B  may  denote  the  time  of  the  moon’s  transit  on  Monday  afternoon  ; 

C  may  denote  the  time  of  the  moon’s  transit  on  Tuesday  morning, 

D  may  denote  the  time  of  the  moon’s  transit  on  Tuesday  afternoon  ; 

E  may  denote  the  time  of  the  moon’s  transit  on  Wednesday  morning, 

F  may  denote  the  time  of  the  moon’s  transit  on  Wednesday  afternoon. 

F  is  also  supposed  to  denote  the  time  of  the  transit  of  the  moon  immediately 
preceding  the  time  of  high  water  at  the  London  docks. 

L  F  +  r  denote  the  time  of  high  water,  that  is,  let  %  be  the  interval  with 
reference  to  the  transit  F,  or  the  time  to  be  added  to  F,  in  order  to  obtain  the 
time  of  high  water  at  London  on  any  given  day.  Let  i  be  the  interval  (for  the 
same  tide)  with  reference  to  the  transit  B,  so  that 

B  +  *  =  F  + 1 ' 

It  is  now  evident  that  if  the  interval  of  time  which  intervenes  between  the 
transits  B  and  F  were  always  the  same,  that  is,  if  B  -  F  were  constant,  i"'  — / 
would  be  constant  also.  Now,  as  B  -  F  varies  considerably,  the  tables  which 
are  here  given,  are  intended  to  afford  the  quantity  i,  having  reference  to  the 
transit  B  two  days  previous. 


*  In  consequence  of  ihe  sen-sible  difference  which  exists  between  the  semi-monthly  inequality 
in  the  height  furnished  by  Bernoulli’s  theory,  from  that  furnished  by  observation,  Tables  I.  and 
VI.  have  been  deduced  from  actual  observations.  All  the  other  corrections  which  have  been 
employed  in  predicting  the  tides  have  been  deduced  from  Bernoulli’s  theory  without  modification. 
See  also  Philosophical  Transactions,  1836,”  pp.  217-266. 
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Examples  of  the  use  of  the  Tables. 


The  Nautical  Almanac  gives  apparent  time  of  the  Moon’s 
transit  (D)  January 

Table  I.  gives  ...... 


m 


H.  P.  54  30"  -  „  II.  ,, 

Moon’s  dec.  2oJ"S.  ,,  III.  „ 

Sun’s  dec.  23“  S.  ,,  IV'.  ,, 

..  V.  .. 

Equation  of  time 


+  7'l 
+  3  I 
-4  1- 
+  3  I 
+  4  J 


d 


2 


H-  o 


h  m 

20  15 
3  50 

o  13 


4 


o  18 


Which  gives  o  h.  t8  m.  for  the  mean  Time  of  High  water  on  the  4th  January, 
i\M.,  at  T..nndon  bridge. 


The  same  transit  gives,  by  Table 


Feet. 

VI. 

18-64 

vn. 

VTII. 

—  ■  24 

IX. 

-fo5  -  ” 

X. 

-■03  .1 

17-91 

17  feet  II  inches  being  the  calculated  height  of  High  water  at  London  on  4th 
January,  p.-M. 


In  employing  Tables  VII.,  VIII.,  IX.,  and  X.,  for  other  places  than  London, 
the  quantities  given  in  these  Tables  must  be  multiplied  by  a  certain  constant 
proportionate  to  the  differences  between  their  respective  semi-monthly  in¬ 
equalities  and  that  of  London,  which 


For  Belfast  - 

-  0*4 

For  North  Shields 

1-0 

Greenock 

. 

•  0*5 

Holyhead 

i-o 

Harwich 

. 

■  0*5 

Thurso  - 

1-1 

Kingstown 

- 

-  0*6 

Leith 

i-l 

Londonderry  - 

- 

-  0-6 

Galway  - 

1-2 

Portsmouth 

. 

-  0-8 

Dover  * 

1-2 

Sligo 

- 

-  0-8 

Hull 

-  '*3 

Queenstown  - 

- 

.  0-8 

Brest 

*'5 

^Vaterfo^d 

. 

-  0-8 

Pembroke 

1-6 

Sheerness 

Sunderland 

•  0'9 

•  i-o 

Portishead 

■  2-8 

The  Six  following  abridged  Tables  are  by  the  Rev.  Dr.  Whewell,  the  times 
being  deduced  from  three,  and  the  heights  from  five  years’  observations,  made  at 
Devon  port  dockyard. 
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rABl.K  I. 

Sho7ving  the  Semi-monthly  inequality,  or  the  interval  between  the  apparent  time  of  the 
Moon's  transit,  one  and  a-half  days  preceding  a  Devonport  tide,  and  the  time  of  High 
7vater,  also  the  Semi-monthly  inequality  in  the  height  of  High  water,  ivith  referetice  to 
the  same  transit,  the  Moon's  horizontal  parallax  being  57',  and  declination  16^". 


D's 

Transit, 

Intenra).  • 

Height. 

H 

p 

Interval.  . 

Height. 

D’s 

Transit. 

Inicrx’al.  ^ 

Height. 

h  in 

d  h  m 

Feet. 

h  rn 

d  h  m 

Feet. 

h  ni 

d  h  m 

Feet. 

0  30 

I  18  30 

■  5-34 

4  30 

I  17  35 

12-82 

8  30 

I  19  7 

‘3-85 

I  30 

I  18  1 1 

15*01 

5  30 

>  >7  45; 

12*24 

9  3° 

I  19  7  ’ 

14-64 

2  30 

I  <7  55 

14-41 

6  30 

I  18  19; 

12*29 

10  30 

I  18  59, 

15-14 

3  3° 

I  17  40 

13-64 

7  30 

I  18  52 1 

12*92 

I  1  30 

I  1 8  40  1 

15-40 

TABLE  II. 

Shcnving  the  correction  for  the  Moon's  horizontal  parallax. 


D’s  j. 
Transit.' 

H.  P.  1 
54'  1 

II.  P.  1 
55' 

II.  P. 

56' 

II.  P. 

57' 

M.  P. 

:  58' 

II.  P. 

59' 

II.  P.  1 

60' 

II.  P. 

61' 

:  D’=i 

Transit. 

h  m 

"  1 

in 

tn 

III 

n, 

m 

m 

in 

li  ni 

0  30 

-  5  1 

-  3  1 

—  I 

0 

4-1 

4-  3 

+  5 

4-  6 

0 

en 

0 

I  30 

-  8  ; 

—  5  1 

-3 

0 

4-3 

4-  5 

4-  8 

-f  10 

I  30 

2  30: 

— 10  ' 

-  7  1 

-3 

0 

4-3 

4-  7 

+  10 

4-14 

‘  2  30 

3  30 

-14 

-  9  ' 

-5 

0 

4-5 

4-  9 

4-14 

4-18 

3  30 

4  30 

-16  i 

—  1  I  1 

-5 

0 

4-5 

4-11 

+  16 

4-21 

4  30 

5  30 

-'5 

-5 

0 

4-5 

+  10 

4-15 

+  20 

5  30 

6  30 

-  9 

-  6  ' 

-3 

0 

4-3 

4-  6 

4-  9 

+  12 

6  30 

7  30 

—  2 

-  2 

—  I 

0 

4-1 

4-  2 

+  2 

4-  3 

^  30 

8  30, 

4-  1 

0 

0 

0 

0 

0 

—  I 

—  1 

8  30 

9  30 

4-  I 

4-  I 

0 

0 

1  0 

—  1 

—  1 

—  2 

9  3° 

10  30 

0 

0 

0 

0 

0 

0 

0 

0 

10  30 

11  30 

-  3 

—  2 

—  I 

0 

4-1 

+  2 

4-  3 

4-  4 

II  30 

TABLE  III. 


Showing  the  correction  for  the  Moon's  declination. 


11 


h  m  !  ml 
o  30  +3 
j  30  +3 

2  30I  +6 

3  30  +3 

4  30  +6 

5  30  +4 

6  30  +4 

7  30  +2 

8  30  —2 

9  3°  ° 

10  30  o 

11  30  +i 


4-2 

+  2 

4-1 

+■  1 

4-1 

4-3  ■ 

4-3 

+  2  . 

4-2  i 

4-1 

4-5  1 

4-5 

4-4 

4-2 

4- 1 

4-3  ] 

;  +3 

4-2 

4-1  I 

4-1 

4-5  1 

1  -1-4 

4-3 

+  2 

4-1 

4-4  ' 

+  4 

4-3 

4-3 

4-1 

4-4 

+  3 

+  3 

4-3 

4-1 

+  * 

-1-2 

2 

4-1 

4-1 

—  1—2  —  4 1  o  30 
-2  ■-  3  4  I  1  30 
-3  5  -  7  ;  »  30 
-4  -  9  —14  I  3  30 
-7  i-'3  1-19  |i  4  30 


-7  —12,-17 
-5  8  ,-'■3 

-3  —s'-? 
4-1  +  i  ^ 
4-1  -t-  2  4-  5 


7  5  30 

3  1  6  30 
9  I  7  30 
6  8  30 

5  i:  9  30 

o  .  10  30 
I  1 1  30 


o 

o 


—  I 
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TABLE  IV. 


S/iowing  ihf  correction  for  the  Moofi's  horizofitai  parallax. 


D’s 

Trun>it. 

H.  P. 

54' 

H.  P. 

55' 

H.  P. 

56'  i 

IJ.  P. 

57' 

1  H.  P. 

\ 

i 

H.  r. 

59' 

H.  P.  H.  P. 

60'  j  61' 

D’s 

Transit. 

h  m 

Feet. 

F«t. 

Feet. 

Feel. 

Feet. 

Feet. 

Feet. 

Tcet. 

h  m 

o  30 

-■67 

-•45 

-•23 

0 

+  -21 

4- 

45 

+ 

69  + 

•  91 

0  30 

I  30 

-•73 

-  *47 

—  ■  26 

0 

+  •24 

+ 

50 

+ 

75  4- 

•99 

I  30 

2  30, 

-■82 

~  ■  54 

-■29 

0 

+  -27 

+ 

57 

+ 

82  4- 

I  •  I  I 

2  30 

3  3° 

-  -86 

“ '  57 

-■29 

0 

+  •29 

+ 

58 

+ 

87 

3  3° 

4  30 

-•87 

-■58 

-■30 

0 

+  -29 

+ 

58 

+ 

87 

...  I 

4  30 

5  30 

--85 

-•58 

-•30 

0 

+  ■28 

+ 

57 

+ 

87 

1 

5  30 

6  30 

-•79 

-■52 

-  -27 

0 

+  •26 

+ 

53 

+ 

83  , 

... 

6  30 

7  30 

-•69 

-  -46 

-  -23 

0 

+  -24 

+ 

49 

+ 

77 

... 

7  30 

8  30 

-•63 

-■43 

—  •  20 

0 

+  -22 

+ 

45 

+ 

67 

8  30 

9  30 

--63 

-■4' 

—  ■21 

0 

4-  20 

+ 

42 

4- 

62  + 

■86 

9  30 

10  30 

—  62 

-•40 

—  •  20 

0 

+  *21 

+ 

4* 

4- 

63  I4- 

•86 

10  30 

1 1  30 

-•64 

-•44 

—  •  22 

0 

+  20 

+ 

4i 

4- 

^4  iH" 

•87 

1 1  30 

TABLE 

V. 

Shuwing  the  correction  for 

the  Moon's  declination. 

& 

s 

0  3"*  6“  9*  12®  15® 

l6i“ 

iS"  21* 

24“  27“ 

3)’s 

Transit. 

_ i 

Dec.  Dec.  Dec.  Dec.  Dec.  •  Dec. 

Dec. 

Dec.  Dec. 

DtJC.  Dec.  ! 

_ i| 

Transit. 

h 

...1 

1 

Feet.  1  Feel.  Feet.  Feet.  Feet.  Feet. 

Feet. 

Feet.  Feet. 

1* 

Feel.  Feet  !| 

h 

m 

0 

3o  4--354--3'4--27  4--2i4--i44--04 

0 

-•°5  -•19 

-•33  --54 

0 

3° 

1 

30  4-  25  4- -22  4- -19  4-  - 15  4-- n  4- -04 

0 

—  '05  —  ■  16 

-•32  --55 

I 

30 

2 

30 

+  •21  +  ‘I9  +  *13  +  ‘I1  +  ’08  +  ‘03 

0 

—  ■04  - -14 

-  -24  -  -42 

2 

3° 

3 

30 

+  •25  +-23  +■  17  +  •  i3:+*o7  +  *03 

0 

—  -04  —  ■  10 

— • 16  — • 26 

3 

30 

4 

30  4--27  4--254-'224--i64--io4-'03 

0 

—  •04  — -13 

-•22  -'33 

+ 

30 

5 

30  4- -30  4- -29  4-  25  4- -2 1  4- •12,4- -06 

1  —  ■  06  —  '25 

-•38  --55 

5 

30 

6 

30  +-50  4- -46  4- -39 +  '^9  4- -18  4- -07 

0 

-■o7i— -29 

-■47  -'74 

6 

30 

7 

30  4-  ■  56  4-  •  50  4-  -42  4-  •  30,4-  ■  13  4-  -04 

l-■04i-•24 

-•45  -•7‘ 

7 

30 

8 

30  4-*544-*45  4-*57  4-‘264-'>44-‘04 

0 

-■°4--'9 

-•36 -'57' 

S 

30 

9 

30 

4-  '43  4-  •  37  4-  ■  30  4-  ■2ii4-  •  12  4-  -  03 

0 

:--04--i9 

-•33  -•52. 

9 

3° 

10 

30  +  •44I+-43  +  -36  4--26  4-  ■  i6:4-  -05 

0 

—  -  06  —  •  18 

■  34,~  "48 

10 

30 

1 

30  4-  -42  4-  '38  4-  ■  33  4-  ■26;4-  •  17  4-  -06 

0 

1 

0 

0 

1 

-•38  --55, 

1 1 

30 
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TABLE  VI. 

Diurnal  inequality  of  the  height  of  High  water  at  Devonport. 


To  be  used  with  the  Moon's  declination  three  days  anterior. 


D’s 

Declination. 

0  to  4 

5  to  g 

. 

loto  14 

1 5  to  1*8 

19  to  21 

22  to  24 

.  . 

25  to  26 

27  to  2S 

29 

30 

Inchc'. 

1 

Inches 

Inches. 

Inches. 

Inchet. 

Inches. 

l„ch=. 

'"t'- 

lnche>. 

inequality 

I 

2 

3 

4 

5 

6 

7 

9 

For  North  declination  add  to  the  tide  following  the  Moon’s  upper  transit  : 
subtract  from  the  tide  following  the  Moon’s  lower  transit. 

For  South  declination  subtract  from  the  tide  following  the  Moon’s  upper 
transit;  add  to  the  tide  following  the  Moon’s  lower  transit. 


Examples  of  the  use  of  the  foregoing  Tables. 

The  Nautical  Almanac  gives  apparent  time  of  the  Moon’s 

transit,  January  -  -  . . 

Table  I.  gives . 


»  11-  n 

»  ni.  „ 

Equation  of  time 


(1  h  m 

I  20  I  § 

»  >9  5 


3  15  *4 


Which  gives  3  h.  24  m.  for  the  mean  time  of  High 
at  Devonport. 


The  same  transit  gives,  by  Table  I. 
Table  IV.  „ 

V. 

„  VI.  for  diurnal  inequality 


water  on  4th  of  January, 


-•54 

-•17 
+  •09 


Feet. 

13-62 

‘  62 


13*00 

13  feet  being  the  calculated  height  of  High  water  on  4th  of  January,  a.m. 
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The  following  abridged  tables  for  computing  the  heights  of  High  water  at 
Liverpool,  based  on  Sir  J.  \V.  Lubbock’s  calculations,  are  by  the  Rev.  J. 
Pearson,  M.A.,  F.R.A.S.,  from  lo  years’  observations. 

TABLE  VJ,;. 


S/iOti'ifig  the  eorrection  for  Lunar  or  Anti-lunar  tide. 


January. 

February. 

March. 

.•April. 

May. 

Ju  nc. 

\i. 

I.iinar. 

Anli- 

lun.ar. 

Lunar. 

-Anti- 

lunar. 

Lunar. 

Ami- 

lunar. 

Lunar, 

Anii- 

tiinar. 

Lunar. 

.■\nli« 

lunar. 

Lunar. 

Ami- 

lunar. 

h 

Inchc.s. 

o 

+  3 

O 

+  5 

+  i 

+  6 

+  2 

+  6 

-42 

4-4 

4-1 

4-3 

o 

3 

+  5 

+  i 

+  5 

+  2 

+  4 

o 

4-5 

4-2 

4-4 

4-* 

4-5 

4-1 

6 

+  7 

+  3 

+  5 

0 

+  2 

-3 

4-4 

—  I 

4-4 

0 

4-6 

4-2 

9 

H"  5 

4-2 

+  5 

+  2 

+  5 

o 

+  4 

-4i 

4-3 

4-1 

4-3 

—  I 

12 

+  5 

+  2 

+  6 

+  2 

+  6 

4-3 

4-4 

4-  * 

4-3 

0 

+  2 

—  2 

'5 

+  6 

+  3 

+  6 

+  2 

4"  5 

+1 

-f-3 

o 

-43 

o 

4-3 

~  1 

i8 

+  5  ; 

+  2 

4*4 

0 

4*  2 

-4 

-t-3 

—  2 

4-4 

0 

4-5 

4-1 

2  I 

+  + 

0 

+  5 

0 

4-4 

o 

-1-5 

4-5 

-41 

4-4 

4-1 

July. 

August, 

September, 

October. 

November, 

December, 

O 

+  3 

o 

+  5 

+  > 

4-7 

-43 

-46 

4-2 

4-4 

4-2 

4-3 

o 

3 

+  5 

+ 1 

+  4 

+  > 

4“4 

-l-i 

-45 

-4I 

4-4 

o 

4-3 

4-1 

6 

+  6 

+ 1 

+  3 

—  1 

+  3 

—  2 

-43 

—  I 

4-5 

o 

4-5 

4-2 

9 

+  3 

—  1 

+  3 

-> 

4-4 

O 

4-4 

O 

■45 

4-1 

4-6 

4-3 

12 

+  3 

—  2 

+  4 

o 

+  5 

-f  I 

-46 

4-2 

4-  5 

4-1 

4-4 

4-1 

■5 

+  4 

—  1 

+  4 

+  1 

+  4 

4-2 

-45 

4-  2 

4-6 

4-2 

4-5 

4-2 

i8 

+  5 

+  i 

+  7 

+  3 

+  3 

o 

-44 

O 

4-5 

4-1 

4-7 

4-3 

2  1 

+  4 

+  1 

+  5 

4-  5 

-P2 

+  5 

4-1 

4-4 

4-1 

4-+ 

4-1 

TABLE  VII. 

l^hmving  the  correction  for  the  Moores  parallax. 


Increasing.  Decre.ising. 


H.  P.  1  H.  P.  J  H.  P. 

H.  P. 

H.  P. 

H.  P. 

H.  r.  1 

H.  P. 

H.  P. 

53'  55'  57'  i 

59' 

61' 

59' 

1 

55' 

S3' 

1  .  _..,j  _ _ _  ! 

1  1 

1  Inches.  j 

i' 

1  -19  1-6  +3 

4-13 

+  24  ' 

4-15  ‘ 

4-  4  ' 

-  5 

-18 

Jcxxviii 


TABLE  VIII. 

Showing  the  correction  for  Lunar  or  Anti-lunar  declination. 


Cotnpuied  for  the  mean  parallax  of  57  ,  and  for  a  mean  inclination  of  orbit  to  the 

equator  of  23“.* 


,  North  Declination  (ascending)-  j 

0 

3‘ 

6”  9"  , 

12“ 

>5’ 

l8‘ 

21* 

24' 

+  >3 

+  12 

+  M  1  +9  ■ 

Inches. 

+  5 

+  2 

—  2 

-6 

—  10 

North  Declination  (descending). 

»4' 

21” 

18’  J5"  ' 

12* 

9’ 

6 

3’ 

0 

—  10 

-9 

-5  ,  -4 

“2 

0 

+  1 

+  3  , 

+  4 

South  Declination  (descending). 

0 

3" 

6-  9' 

12* 

■5° 

18“ 

2  I* 

24° 

+  4 

+* 

+  2  0 

—  I 

—  i 

-3 

-7 

-5 

South  Declination  (ascending). 

24“ 

1 

18°  i  15" 

12* 

9‘ 

6” 

3" 

0 

-5 

I 

—  2 

4-2  j  +6 

+  8 

+  10 

+  12 

+  12 

+13 

•  With  the  parallax  ranging  from  53'  to  57',  Ihe  increments  must  be  decreased  one  inch  ;  with 
the  paralbx  ranging  from  57'  to  61',  the  increments  must  be  increased  one  inch.  Alterations  due 
to  change  in  the  inclination  of  orbit  require  separate  tables^ 


TABLE  IX.* 

Showing  ihe  correction  for  Solar  or  Anti-solar  declhmtion. 


Solar  or  Anti-solar  Solar  or  Anti-solar  Solar  or  Anti-solar 

declination^  South.  ^  declinatio/t,  North.  ^  ^  declination  South. 


Transit  B. 

"  ®  Hours. 

Dec. 

0  ! 

3  ' 

6 

9 

12 

'5 

IS 

21 

24 

12  1 

•5 

18 

21 

0 

3 

6 

9 

12 

*4’ 

+3 

+4 

+  6 

+2 

Inches. 

0  ;  +2 

+  5 

+  5 

+3 

21* 

+4 

+5 

+  5 

+i 

+  i 

+  2 

+  5 

+  5 

+  4 

18" 

+4 

+5 

+  5 

+2 

+  2 

+  2 

+  4 

+  5 

+  4 

>5” 

+5 

+  4 

+  4 

+2 

+  3 

+2 

+  3 

+4 

+5 

I2‘ 

+5 

+  4 

+3 

+3 

+  4 

+  3 

+2 

+4 

+5 

9’ 

+6 

+  4 

+  2 

+3 

+  4 

+3 

+i 

+4 

+  6 

6‘ 

+  5 

+  4 

+' 

+3 

+  4 

+3 

+i 

+4 

+  6 

3’ 

+  6 

+5 

+■ 

+2 

+5 

+  4 

0 

+  4 

+  6 

0* 

+7 

+5 

—  2 

+  4 

+  6 

+  4 

“2 

+5 

+  7 

*  Computed  for  the  summer  months;  for  the  winter  months,  the  corrections  must  be  slightly 
increased. 
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The  foregoing  tables  for  Liverpool  are  deduced  from  the  action  of  four 
separate  tides,  super-imposed  in  pairs,  and  which  are  ; — 

1,  A  lunar  tide  caused  by  the  direct  action  of  the  moon. 

2,  An  anti-lunar  tide  caused  by  the  obverse  action  of  the  moon. 

3.  A  solar  tide  due  to  the  direct  action  of  the  sun. 

4.  An  anti-solar  tide  due  to  the  obverse  action  of  the  sun. 

For  transit  B.,  see  page  xxxii. 

Lower  transits  (B)  are  followed  by  lunar  tides;  upper  transits  (B)  by  anti- 
lunar  tides. 

All  Transits  (B)  occurring  between  o  h.  and  12  h.  (apparent  Greenwich  time) 
give  morning  tides;  those  between  12  h.  and  24  h,,  afternoon  tides;  those 
between  6  h.  and  18  h.  are  connected  with  solar  tides;  and  those  between  18  h. 
and  6  h,  with  anti-solar  tides. 

For  anti-lunar  tides  the  declination  must  be  reversed  as  regards  north  and 
south,  ascending  and  descending,  from  that  governing  lunar  tides;  that  is,  from 
the  declination  given  in  the  Nautical  Almanac. 

In  like  manner,  for  anti-solar  tides,  the  declination  as  regards  north  and  south 
must  also  be  reversed. 


Example  of  the  use  of  the  forei>oi/ig  Tables. 


Apparent  time  of  the  Moon’s  lower  transit  (B),  January  isi. 


{Anti-luuar  at\d  solar") 

-  20  h.  1  5  m. 

fi.  in. 

Table  VI,,  page  xxix,  gives 

22  4 

„  Vl«. 

-  +  >  1 

H.  P.  54'  30”  dec. 

VII. 

-  -  8 

Lunar  dec.  N.,  as. 

„  VIII. 

-  -  4  r  - 

Solar  dec.  23“  S. 

..  IX. 

-  +  3 1 

21  8 

21  feet  8  inches  being  the  calculated  height  of  High  water  at  Liverpool  on 
3rd  January  p.m.,  above  the  Admiralty  datum. 


To  find  the  time  of  High  water  approximately. 

To  the  time  of  Moon’s  meridian  passage  (corrected  for  longitude),  add  the 
establishment  of  the  port. 

If  the  sum  be  less  than  12  hours,  it  is  the  time  of  High  water  p.m.;  if  it 
exceed  12  hours,  it  is  the  time  of  High  water  next  morning;  and  to  obtain  the 
time  for  p.m.  the  previous  day,  subtract  12  h.  24  m. 

If  the  sum  exceed  24  hours,  it  is  the  time  of  High  water  p.Nr.  the  next  day; 
for  the  time  p.m.  on  the  proposed  day,  subtract  24  h.  48  m. 
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BREST 

p  fc  {Entr.  of  Dockyard  Ixisiit.) 


DEVONPORT 
{B.M.  Dockyard). 


Ills  "’’"“’‘“-'"■{Jillo  M 

High  Water. 

Al.pil0XlMaTE-{”^g  iS 

Low  Water. 

1  Morning.  ||  Afternoon.]  Morning 

,!Apternoon.  ^  Morning.  |, 

Afternoon. 

1  1  TtlUO. 

Ueluhtll  lime,  luelg 

it.j  Time.  I  Jlelght.l 

Time.  1  Height..  Time.  ,  Ilcig 

ht.l 

Time.  ;  lIcU 

ht. 

11.  n.  u. 

M. 

r. 

1.  n. 

V.  F. 

I.  H. 

M.  F. 

L  , 

ii. 

M.  P. 

I.  n 

M.  r. 

I.  ' 

11. 

1  3m  3  6 

7  17 

2  6 

*4  >7 

0  7 

34  '4 

5i' 

8 

1013 

51'  I 

54  ^ 

0 

2 

9  ' 

4 

*  3  44  6 

4' 

16 

%  6  59  '6 

5  8 

26' 14 

Oi 

8 

42:13 

Ij  2 

24  2 

6 

2 

39  * 

0 

3  4  *5  7 

1816 

38I15 

8  8 

58  13 

6 

9 

15112 

9I  2 

54  3 

3 

10  2 

9 

4587 

58 

■5 

^  8 

1914 

10  9 

35''3 

ii 

9 

56  12 

6:  3 

*6  3 

7i 

3 

44,  3 

4 

5  5  5^  8 

43  '4 

5 1  9 

10  14 

2  10 

1912 

8  10 

45 

4!  4 

5  4 

0 

4 

29  4 

0 

6  6  40  9 

4', '4 

0,10 

18  14 

0  1 1 

1412 

3 

1  I 

46  12 

3  4 

58  4 

5 

5 

30  4 

6 

7  7  32  'O 

57  '4 

I  ll  1 

37, >4 

3  - 

-  j  - 

1 

o 

23  12 

4  6 

4  4 

7j 

6 

40  4 

4 

8  8  29  - 

- 

- 

0 

1 

17  14 

8  I 

2iI2 

6' 

1 

42  12 

8  7 

17  4 

2 

7 

56.  3 

.0 

9  9  31  Q 

55 

■5 

31  I 

29  1 6 

0  2 

2  1^3 

2 

2 

59 '3 

4  8 

37  3 

2 

9 

17  2 

1 1 

10  to  35  1 

59 

16 

io;(  2 

27.17 

8  3 

36 14 

2 

4 

•1  0,  1  4 

3  9 

53  * 

0 

10 

26,  I 

10 

1111  40  2 

53:18 

6|  3 

19,19 

i  4 

4015 

2 

s 

814 

I  1  10 

54  0 

8 

1 1 

22  0 

9 

12  oa4i  3 

45  '9 

8  4 

lO  20 

°  5 

36  16 

0 

6 

3  '5 

6  1 1 

50  *0 

4 

— 

- 

13  '  39  4 

34 

20 

^11  4 

5720 

4  <5 

29  1 6 

6 

6 

53  >5 

9  ° 

I S  0 

0 

° 

44^' 

2 

'4  *  33  5 

'9 

20 

4 ,  5 

41  20 

3  7 

i6|i6 

9 

7 

39 '5 

9  ' 

8*0 

3 

' 

32  *1 

2 

15  3  24  6 

3 

■9 

ii|  6 

25 19 

7  8 

216 

6 

8 

2415 

5''  > 

55*0 

I 

2 

18*0 

9 

16  4  13  6 

47  '9 

0|,  7 

9  18 

4  8 

44  '6 
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9 

3  '4 

11;  2 

40  0 

5 

3 

0  0 

0 

■7  5  '  7 

3' 

>7 

Oil  7  53!'6 

9  9 

22i]  5 

I 

9 

40  14 

^  3 

18  I 

2 

3 

35  ' 

2 

18  5  49  8 

■5 

'5 

II,.  8 

38 15 

2  10 

0  14 

0 

lo 

20  I  3 

3;|  3 

52  2 

2 

4 

10  2 

6 

19  6  38  9 

*1 

'4 

6'  9 

34  >3 

10  10 

42  12 

11 

1 1 

9  1  2 

6’l  4 

30  3 

3 

4 

54'  3 

8 

•  '  j  j  ~  j  -  j 

z  1  8  i8  1 1  33ji  3  ij-  —  — 

22  9  9  o  1513  3!!  o  53  13  t 


23  9  59  I  27I13 

24  10  47  2  2015 


38  12  2  —  ■  —  5  23  4  2  5  54  4 

1112  0^04811  8^6  27  410  7  3-5 

27I12  o  2  611  10  7  41  4  6  8  21^  4 


I  56,14  5  2  4412  6  3  1912  49  o  3  10  9  36  3  10 


2511  34  3  1,16  2|i  3  1916  8  4  4414  o  5  6113 

26  m.  3  37117  2I  3  54,17  6  5  2614  6  5  4513 

27  o  19  4  iiji7  9^  4  2717  II  6  344  11'  6  2014 


3  5213  3  42112  1010  9  2  1010  37,  3 

4  4414  O  5  6113  5|:II  O  I  10  II  2I|  2 

5  26 14  6  545131011411  2  mid.  I 


128  I  2  4  42  18  11  4  57  18  3  6  37  15  ^1  6  53  14  5  o  35. 


1  2  mid.  I 

—  I  o  1  sj  o 

1  3  o  5*1  o 


29  I  43  5  1218  4l|  5  27|i8  47  715  2'  7  2114  5'  I  71  2  I  22  o 

30  2  25  5  42118  3,  5  57I18  2  7  35115  or  7  51 14  41  37  I  2,  I  52'  o 

31366  I3|18  0|  6  29|I7  8  8  7|i4  8|  g  23,14  o.;  2  71  6  2  22|  i 


I  22  o  5 
I  52  o  8 


Half  mean 
range. 

spring 

1' 

gft.  gin. 

Phases  of  the  Moon. 

0. 

u. 

M. 

r.ast  Quarter 

-  5 

3  22  ISforning. 

X  ew 

-  I 

10  50  Afternoon. 

First  Quarter 

- 18 

4  36  Afternoon. 

Full  -  -  . 

-  26 

7  34  Afternoon. 

In  Perigee  - 

-  12 

2 

Morning. 

In  Apogee  - 

-  ^5 

6 

Afternoon. 

7"-  9'"- 

Moon’s  dedinalion  at  noon. 

M.U.  o  '  [  M.l).  o  Im.U.I  e  '  I  M.b.  c  ' 

1  7  N.4^  I  9  24s.  43  17  9N.50  25  20N.3g 

2  2  47  j  10  24  17  18,14  4*  26  <7  24 


6  16  53  j  14  7  34  22  24  43  30  os.  58 

7  20  41  [  15  I  34  I23  24  26  31  6  3 


Afternoon.  8  23  25lji6  411.20  24  23  3 


The  tiioea  of  liigh  water  are  given  for  Mean  time  at  place  ;  11  crcciiwicii  or  Railway  tin 
BbTjit  add  18  m.  I  Devo.npoiit  add  17  In. 

*  Below  zoro,  or  datum  to  which  Bouudings  oii  charts  are  reduced. 
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;  io 
s  10 

Low  Water, 
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Morning. 

Afternoon. 

Morning,  i 
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Time. 
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y  t 

Time-  Uel 
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1. 
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1. 
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2 
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5 

6 

49 

2 

7 

5 

I 

4 

I 

30  17 

5 

1 

47 

17 

4 
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2 

2 
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12 

4 

2 

42  12 

3 

7 

2  1 

6> 

7 
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9 

2 

5 
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I 
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0 
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29 

10 

10 

6 

3 

6 

10 

5^ 

3 

8.  1 1 

31 

3 

10 

5 

5 

14 

5 

36 

14 

2 

8  ■  6 

.s. 

2. 

6 

40 

10 

4 

7 

2  110 

3 

- 

— 

0 

'4 

3 

1  I 

6 

10 

■3 

1 1 

6 

48 

13 

1 1 

9-6 

2  2 

8 

3 

10 

8 

43 

7 

0 

56 

3 

10 

1 

.34 

3 

/ 

7 

^9 

■4 

I 

'  8 

9 

■4 

5 

10*6 

M. 

23 

9 

18 

lO 

10 

9 

4811 

1 

2 

7 

3 

3 

2 

36 

2 

1 1 

8 

46 

■4 

9 

1 9 

1  I 

>5 

2 

11*6 

Tu. 

24 

10 

*4 

1 1 

5 

10 

37  ■■ 

9 

3 

i 

2 

6 

3 

23 

2 

1 

9 

36 

‘5 

/ 

9 

59 

16 

0 

12-6 

\v. 

2  5 

10 

57 

1  2 

0 

1 1 

15  12 

2 

3 

44 

9 

4 

3 

1 

6 

10 

2  I 

16 

4 

10 

42 

16 

S 

13-6 

Til. 

26 

1 1 

33 

1  2 

1 1 

;o  1 2 

7 

4 

2  1 

3 

4 

391 

1 

1 

1  I 

1 

■7 

0 

I  I 

20 

•7 

4 

0 

F. 

27 

_ 

_ 

0 

9 

4 

56 

0 

1  1 

5 

12! 

0 

9 

t  1 

39 

17 

0 

1 1 

56 

>7 

9 

15-6 

.s. 

28 

0 

24 

]  2 

1 1 

0 

40  13 

0 

5 

27 

0 

7i 

5 

42| 

0 

6 

- 

- 

- 

0 

13 

'7 

1 1 

i6*6 

s. 

29 

0 

56 

13 

0 

I 

1213 

0 

56 

0 

6 

6 

loi 

0 

6 

0 

30 

18 

0 

0 

47 

18 

1 

17-6 

.M. 

30 

1 

27 

■3 

0 

1 

42  1  2 

1 1 

6 

25 

0 

6! 

6 

4oj 

0 

1 

3 

18 

2 

1 

■9 

iS 

2 

1 8  •  6 

Tu. 

3' 

1 

58 

I  2 

1 1 

2 

1412 

10 

6 

0 

8 

7 

101 

0 

1 1 

1 

36 

18 

I 

I 

53 

>7 

1 1 

19-6 

TInl 

moan 

spring 

1 

0" 

9’” 

9<t. 

4‘” 

Equation  of  time  at  noon. 


1 

2 
3 
+ 

5 

6 

7 

8 


H.O. 

M.l*. 

M.  (i. 

3  47  Sub. 

9  721  Still. 

17 

10  20  Sub. 

25 

12  34  ;  Sub. 

4  *5 

10  7  46 

18 

10  40 

26 

12  47 

4  43 

II  810 

19 

10  58 

27 

12  39 

5  ^  * 

12  8  33 

20 

1 1  16 

28 

13 II 

5  38 

13  8  56 

2  1 

II  33 

29 

13  21 

6  4 

14  9  18 

22 

1 1  50  , 

30 

13  31 

6  30  ! 

15  9  40 

23 

12  5  I 

31 

*3  40  ' 

6  56 

16  10  0 

24 

12  20 

1 

The  times  of  IiilcIi  water  ore  frivcji  for  .Mean  time  at  place  ;  if  Greenwich  or  K;iilway  time  be  required,  — for 
I’oUTsM'M’Tii  athf  -1  Ill.  I  Dover  subtract  A  in. 

*  Jielcrw  zero,  or  datum  to  which  souudiugs  on  charts  are  reduced. 


TIDE  TABLES  FOR  THE 


JANUARY,  1899. 

SHEERNESS  CHATHAM! 

<  _«  h  {Il.if.  Dociyard).  {S.M.  Dockyard). 

P  |<  APPROXIMATE.  { ^  HighWRter.  Approxiilatr  .  |  rise  o' M  Low  Water. 

Morning  AtTKRNOON.  Morning,  jl  Aftkrnoon.  Ii  Morning.  I  Afternoon. 

.  .. - -  - 1^ - _ - I, - ^ - 

Time.  Time.  Height.  Time.  1  Height..'  Time.  Height.  Time.  Height.  Time.  Height. 

H.  M.  II.  M.  r.  I.  II.  M.  F.  I.  u.  M.  *  i.  11  iS.  M.  P.  1-  •!  U.  H.  F.  1.  II.  M.  |  F.  I. 

'  3n>  3  3  4  >5  '  3  >  5  °  3  'o  >6  9,  3  *7 '6  8  9  27  i  7  9  41  :  8 

^  3  44  3  37  >4  “  3  54  '4  9  3  44'>6  7'  4  '  “5  6  9  55  ‘  9  9  ■  9 

3  425  41114  7,  4  29  14  5  4  18116  4  43516  211024  I  10,  10  39  I  II 

45  84  48 14  3'|5  814  I4  52  i5ii;5iii5  71055  2  111132  4 

5  5  52  5  2913  10,  5  5213  85  3215  4  5  5515  2111  32  2  8,11  54  3  o 

6  6  40  6  1913  516  49  13  362215  06521410'  —  —  ,0223  3 

7  7  3^  7  ^313  ^  8  013  3  7  2614  98  314  8  o  55  3  31  I  32  3  1 

88  29  83813  491613  78  42  14  89221411  {I  213210  2  56  2  7 

9  9  3>  9  54'3  "  ‘o  3° '4  3'°  215  5  >o  39'5  >■!  3  37  2  3I  4  16  1  11 

.10103511  314  8113215  1111216  51141161 0  4521  71,  5251  3 
.  1 1  1 1  40  1 1  59  1 5  6  —  —  —  —  I  o  7  17  41  5  56  o  I  111  6  25  o  7 

.  1 2  024 10251511I05116  30331710!  05818  41  6  52  o  47180  1 

13  1  39  I  17  16  6j  1  42  16  9  1  23  18  8  1  48  18  10  7  44*0  2  8  10*0  5 

14  2  33  2  6 16  10*  2  2816  10  2  1219  0|,  2  3418  II  8  34*0  6:  8  56*0  7 

15  3  24  2  49  16  loj  3  1116  9  2  56 18  io|l  31818  91  9  1 5  *0  7  9  34  *0  6 

1641333316  7]  35516  43  40 18  7,  4  218  4953  *0  3  10  120  o 

1.  >7  5  I  4  '7 “I  4  39  '  5  7  4  2318  o!.  4  4417  6  10  31  o  3  10  49  o  7 

.  18  5  49  5  115  2]  5  23  14  85  517  oil  5  26  16  51  1 1  81  o;  1 1  28  I  7 

1.  19  6  38  5  4614  3  6  12  13  10  5  49  1 5  10  6  14  1 5  5I11  49  2  3!!  —  — 

2072864113  si  71413  164315  0;,  71714  7j,  0142100453  I 

21  8  18  7  5112  10,  8  32  12  97  5514  3  8  3514  ojl  I  22  3  31  2  53  3 

I 

■  “  9  9  9  '3'i  10,  9  53  '3  09  '814  o  'o  <^'4  3  ^  49  3  3  3  33  3  ^ 

.  23  9  59 10  30 13  3|ii  313  610  38  14  711111411  4153  oj  4  52  2  10 

1.  24  10  47  II  30 13  9115314  o  1 1  38  15  3  —  —  5  24  2  8  5  52  2  5 

'•^5"  34  —  —  01414  30  115  7;02li5ir6i82  26412  1 

h.  26  m.  o  34  14  6  o  52  14  9  o  40  16  3  o  58  16  77  o  I  1 1  7  19  I  9 

27  o  19  I  1015  o  I  2715  3  I  1616  10  I  3417  1  7  38  I  7j  7  56  I  5 

28  1  2  I  4315  4  I  5915  5  I  5017  31,  2  517  51  8  13  I  3|,  8  29  I  I 

I.  29  I  43  2  1415  6  2  2815  6  2  2017  6ji  2  3417  6j  8  44  I  o,  8  58  o  II 

■  3°  *  ^5  *  42 '5  7  2  57 '5  7  2  48  17  5|i  3  317  5||  9  10  o  i  li  9  23  o  1 1 

“■  3‘  3  6  3  >5  7  3  ^7  '5  6  3  18  17  4;  3  34  17  3  9  36  1  oj  9  49  i  i 


Half  mean  spring  1  „it.  „i„. 
range.  / 

Phaivts  of  the  moon. 


Moon’s  dcoliiuttion  at  ■. 


«»  I  I  o  M.P.l  o  '  M.D.'  o  ' 

I  7N.4*  9'*4«-43  17I  9^.50  ^5  iON.39 

Loiit  Quarter  -  5  3  22  Morning.  »  2  47  10  24  17  18  14  42  26  17  24 

Is^ew  -  -  -  II  10  50  Afternoon.  3  2S.  19  11  22  5  19  18  45  27  13  26 

First  Quarter  -  18  4  36  Afternoon.  4  “j  tb  \z  18  18  20  21  50  28  8  56 

Full  -  -  -  -  26  7  34  Afternoon.  5*12  22  1313  18  21  23  5*  *9  4  5 

-  6  16  53  14  7  34  22124  43  30  os.  58 

In  Perigee  -  -  12  2  Morning.  7  |  +*  *5  *  34  23  24  26,  31,  6  3 

In  Apogee  -  -  25  6  Afternoon.  8  23  25  16  4N.20  24  23  3  j|  ^ 


The  tiiiioK  of  hiifli  water  arc  given  for  Mean  time  at  place  ;  if  Greenwich  or  Kiilway  time  be  requircrl,— for 
.SiiKKicSKtiS  suilrrxci  3  m  I  Chaiiiam  2  ni. 

•  Below  i^ero,  or  datum  lo  winch  Koumlmgs  on  charts  are  reduced. 


BKITTSH  AND  lErSH  PORTS. 


The  timoa  of  high  Wiilov  uro  given  for  Alcan  tinio  at  jjiaco  ;  if  Greonwioh  or  Railway  time  be  required, — for 
London  0  m.  |  Harwich  suhtraU  6  m.  |  Hull  add  1  m. 


(  S  AGE 
AT  NOOX. 


TIDK  TABLKS  FOR  THE 


0 


JANUARY,  1899. 


SUN’DERi^AND 

(Xi>rl/i  dock). 


I||  .MTI.C.Xl>.ATK..<p:»«  g  jg 


X.  prs  .  ^i-.-.LLC  25  I 

“■  Mornikg.  [[Aftkrnoon. 


NORTH  SHIELDS 

{/jOio  lighthouse). 
l‘I-R«XISIATE-  y  4° 


LEITH 

( /nor). 


Morxixo,  .1  Afternoon. 


aii-roximatk-'K^-  g  ,g 
MonxiXG.  AyTF:RxooN 


1  3m  3 

2  3  44 

3  4  25 

4  5  S 
3  5  52 

6  6  40 

I  7  7  32 


3  46  13 

62112 

6  59  II 

7  40 
82511 
g  20T  I 

10  281I1 


6  31211 

6  40  1 2  7 

7  19 12  3 


3j  9  52  «» 

litii  51* 


Tiniv.  I  lIctRltt.  '  Time.  '  Ilei^lii. 

:  >1.  M.  E.  I.  11.  M.  F.  I. 

3  5013  116  713  I 

6  25I13  oi  6  43  12  10 

7  2I12  9 .  7  22  12  7 

7  43 12  48  512  I 

8  301 1  to  8  59  1 1  7 

9  3oj»*  5^0  5  II  4 

10  411 1  5<  1 1  17  1 1  6 


Timf.  Ilciulit.  Time*. 

II.  M.  K.  1.  »l  M 


4  44‘>4  9  5  ■ 

5  '9'4  7  5  33 


5  58114  3  6  18 

6  39ii3  9  7  I 


72513  3  7  53 

8  24  12  10  858 

93512  9  10  12 


8  8  29 

9  9  3' 
10  10  35 
1  I  1 1  40 
12  oa4i 
'3  1  39 
'+  2  33 


11  4111 
01611 


o  50  12  2 

1  53  13  I 

2  50  13  ]  1 


3  15.14  4:  3  4014 


4  29  15 

5  13*5 


II  54I11 
o  3012 

1  3312 

2  27  13 

3  i6  '4 

4  4l'5 
4  52|IS 


9'  —  —  10  48  13  01123 

1  1  312  5  1 1  56 13  9  — 

9  2  113  30  27^14  2  o  55 

9  2  5214  2  1  2215  4  I  48 

7  3  40  14  1 1  21316  5  2  38 

2  42815  4  3  217  O  325 

4  5  16  15  3  3  48 17  I  4  II 


>5  3  24 

16  4  13 

■7  3  > 

IS  5  49 

19  6  38 

20  7  28 

21  8  18 


|i!  5  5914  10 


6  22  14  6  6  45  14 


7  8113  8;  7  31  13 

7  55  12  lOj  8  19:12 

8  44jl  I  1  III  9  12:1  I 

9  45  1 1  il  10  22  lO 
71,11  3810 


5  40i'5 

6  26114 

7  ii!i4 

7  58|'3 

8  5i|i2 

9  571" 

II  12  10 


I  6  3  14 

9  6  49  14 
o  7  34 '3 
1  8  23  12 

o  92211 
310  3411 
till  ;i  M 


II  4  34|i6 

5  5  20116 
7  6  615 

6  6  54I14 

7  7  46113 
o  8  49112 
o  JO  612 


22  9  9  —  - 

23  9  59  o  50TI 

24  10  47  I  50  1 1 

25 II  34  2  38  12 


•  I.  o  1 5  10 
o|<  1  2  2  11 


o  47  I  50  I  1 
1  34  2  3S  12 
m.  3  1712 
°  19  3  5013 
1  2  4  22113 


7r,  z  1 5il  I  II 
31  2  58112  6 


31  z  58:12 
9:  3  34  *3 


*'i  4  3713  'o 


1  411 

1  5911 

2  42  12 

3  18  13 

3  51  '3 

4  23  '3 


02911 
3  I  3411 


lO:  4  38:13 


O  53  '3 

1  3613 

2  1314 

2  50]'3 

3  20  *5 


"  4  57 

5  5  43 
8  6  30 
6719 

6  8  16 

7  9  26 

2  10  44 

3  "  56 

o  27 
O  I  15 
lO  1  56 
7:  2  33, 
3  5 

6;  3  35 


29  I  43  4  5'''3 

30  2  Z3  5  2i;i3 

3'  3  65  53:13 


"I  5  6113  II 

lO'i  5  37|i3  9 

711  6  9,13  5 


Half  mean  spring  j 
range  ( 


4  53  *3  *'  5  9*3  **  3  49  *  5  7!  4  4 

5  ^5  '3  'o  5  4‘  ‘3  'o  4  '9  >5  6^4  35, 

5  57  13  9:|  6  i3|>3  845115  5|  5  7: 


Phases  of  ike  moon. 


Moon’s  declination  at  noon. 


In  Perigee 
In  Apogee  • 


N.i». 

M.n. 

'  Im.i). 

I*. 

II. 

.M. 

7N.4a.|  9  245^ 

•43 

*7 

9  N-50  !.  25 

20 

5 

3 

2  2  Morning. 

2 

2 

47  ■  10  24 

'7 

18 

'4 

42 '  26 

*7 

1 1 

10 

50  Afternoon. 

3 

28 

'9|!"  22 

5 

'9 

18 

45 27 

*3 

18 

4 

36  Afternoon. 

4 

7 

26  1  1 2  18 

18 

20 

2  1 

50  h  28 

8 

26 

7 

34  Afternoon. 

5 

12 

22  Ii  13  13 

18 

2 1 

23 

1' 

5>  ,29 

4 

— 

6 

16 

53  '4  7 

34 

22 

24 

43  1  3° 

0 

1 2 

2 

Morning. 

7 

20 

4",  ‘5  ' 

34 

23 

24 

26,31 

6 

25 

6 

Afternoon. 

8 

23 

25  [1  16  4N.2O 

24 

23 

3 

ii  of  Iiigli  waLor  aru  given  lur  Moan  time  at  plact  ;  if  (iic'tnwicli  or  lUilway  time  lie  rexjuired,— for 

AVti  mill,  fi  111.  I  NuHTII  SllIKLlMi  add  ii  m.  i  T.i.ii  ir  1*4  >2. 


BRITISH  A2ID  IRISH  PORTS. 


JANUARY.  1899. 


.  THURSO  GREENOCK 

^  <  {near  ScrabsUr  pier).  {East  dock).  ' 

I  I  »  30  »  30 

^  I 

^  Morning.  '  Afternoon.  Morning.  I'  Afternoon. 


LIVERPOOL 

{George  pier). 


'"'™»X'MXTE-{«f^3  »  30 


„  /RISR  0  30 


ocr).  :>]  is 

o  o 

U.  M.  ^  § 

Rrs»:  5  35  „  ^ 


Time,  lleighi 
H.  -M.  F.  1, 

5.  I  10  53  II  ; 

I.  2  I  I  30  I  I 
'u.  3  —  — 

V.  4  o  30  10 
'h.  5  I  16  10 

\  6  2  15  9  II 

!.  7  3  3°  9  ' 

5.  8  4  48  9  I 

,r.  9  55810 

^i.  io  6  54  1 1 

V.  II  7  4 1  1 2  I 
?h.  12  8  27  13 

r.  13  9  13  14 
>.  1410  014 

3.  15  10  48  13 

i[.  16  1 1  36  12  I 

Cii.  17  —  — 

iV.  1 8  04811 
rii.  19  I  38 10 
y.  20  2  41  9 

3.  21  4  39 

3.  22  5  23  8  I 
^r.  23  6  29  9 
Fu.  24  7  1 5  10 

W.  25  7  49  ‘  > 

rh.  26  82111  I 

F.  27  8  5312 
5.  28  9  23  12 

5.  29  9  53  12 

M.  30  10  24  12 
Fu.  3110  5712 

Half  mean  spring 


:ht.  Time.  '  Heif 
I.  >1  n.  M.  ;  F. 


7  ‘I  I  I  r  I  I 
311  49  II 
-  I  o  9  10 
7 ,  o  5210 
2,,  I  44 10 
10  2  50  9 


9  5  2410 
5  i  6  2810 
"i  7  1812 
10.8  413 

9  8  50  13 

!  9  36  14 


:ht.  Time.  Iicight.|  Time,  j  Height. 
I,  n.  M.  F.  I.  !•  n.  M.  I  P.  I. 
5  2  17  9  4  2  33j  9  3 

I  2  49  9  2  '  3  6,  9  2 

10  3  23  9  i|,  3  41I  9  o 

4  4  o  8  ir  4  20  8  10 
o  4  41  8  91  5  58  8 

8  5  31'  8  61]  6  18  5 

8  6  361  8  4j|  7  ‘3  8  3 


APPKOXIMATE-{Pj[“  5  » 

Morning.  Afternoon. 

Time.  I  Iloighc.  Timo.  Height, 
n.  N.  I  F.  I.  U.  N.  F.  I. 

I  27124  3  1  43  24  II 


2  023 

2  3423 

3  1122 

3  54|2* 

4  48(21 


9  2  17  24  5  20-0 

3  2  52  23  10  2  1*0 

9  33123  2  22*0 

1  4  1922  I  ^ 

I  3  22  2  I  4  24*0 


Q  7  51  8  4j  8  29I  8  6 
119  78  sj  9  42I  8  1 1 
3  10  14  9  2/10  441  9  4 

3  1 1  12  9  6|'i  I  39|  9  8 

1 1  —  i  —  o  6|  9  10 

i  o  32;io  o  o  jSlio  I 

II  I  23,10  2,  I  4610  3 


8  1 1  1213  4  2  8iio 

1 1 1  mid.  12  3  2  52  10 

o  2411  II  3  33  9 

3 1  I  12  10  1 1  4159 
52  710  o  4  39  8 

7  3  21  9  3  5  55'  8 

o  4  44  8  1 1  7  08 

II  5  59  9  I  8  27  8 

5  6  54  9  9  9  40  8 

3  ’  7  33  'o  9  *0  3+'  8 
2|8  5II  7111818 

II  8  37  12  211589 

4  9  812  >0179 

6  9  38  12  7  5 Jj  9 

7  10  812  6  I  23  9 

61104012  4  I  54  9 

2  tl  I  1511  II  2  24  9 


3*23010  2 

o  3  1 3  9  10 
8  3  54  9  6 

41  4  36  9  I 
10  5  25  8  7 

4  6  29  8  2 

0  7  46  7  1 1 

09581 
3  10  9  8  5 

7  lo  57  8  8 

91  1 1  38  8  10 
o'  —  — • 

2;  o  35  9  3 

+  >795 

6  I  39  9  6 

61  2  99  7 

7,  a  40  9  6 


021  3  6  40 21 

2022  o  7  5822 

8  3423  3  9  6^3 

9  3525  'O  10  2  24 

10  2826  II  10  54  26 
112028  2  1 1  45  27 

^  01029 

3328  I  05629 

19  27  6  I  41  28 

326  8  22427 

4425  7  3  526 

2624  o|  3  4824 
1222  3  4  40 22 

1 3  20  9  5  5 1  20 

34^20  5!  7  1720 

57j20  81  8  34  20 

5'2  I  8:9322! 

55  22  loiio  1622 
35j23  iilio  5423 

I2'24  I  I  .1  I  29  24 

46:25  7I  —  — 

22c  I  i  o  18,26 


1  1927 

2  326 

2  4425 

3  26  24 

4  1222 

5  >3;20 

6  34‘20 

7  57i20 

9  5  21 

9  5522 

«o  35j23 

II  I2'24 
II  46:25 
O  2  2  5 

o  34*25 

>  4|2  5 

'  3425 


^  6'‘-  7" 


6|  o  49  26 
6r  I  1926 
aji  I  50^26 

13ft.  gin. 


Equation  of  time  at  noon. 


The  times  of  high  water  are  given  for  ilean  time  at  place  ;  if  Greenwich  or  Railway  timo  be  required, — for 
Thurso  add  14  ui.  1  Greenock  add  19  m.  1  Liverpool  add  12  m. 
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TfDK  TABrjiS  FOE  THK 


JANUARY,  1899. 


PEMBROKE  PORTISHEAD  HOLYHEAD 

{If.Af.  Dockyard).  {Dock  entr.).  {Pier). 

J  JJ  Al-WtOXlMATK-IJ®,^^  J  “  AlTIWXIMATE  -  [  “ 

Morning.  llAtTERNOON.  AIornixo.  jlArrERNOoN.  Morning.  ||  Afternoon. 


PORTISHEAD 

{Dock  tnlT.). 

Al-i-KOXlNATK-IJ®,^^  J  JS 


1  31113 

2  3  44 

3  4  »5 

4  5  8 

5  5  5" 

6  6  40 

7  7 

8  8  29 

9  9  31 
1010  35 

1 1  1 1  40 

12  0:141 

'3  I  39 
»4  2  33 


Unit.  JlelghUii 
H.  M.  V.  I.  , 

8  3620  6 

9  920  I' 

9  42  19  6! 

10  18  18  io| 
10  57 18  O' 
n  46.17  41 

I  o  18  17  31 

1  36117  6,*| 

3  o!  1 8  7 

4  1220  3‘' 

5  1^21  10 

6  1023  o 

7  123  8' 

7  4623  ‘O 


Time.  Jlcight. 
H.  X.  r  I. 

8  5320  4 

9  25  19  10 

10  019  2 

10  37  18  6 

11  1917  7 

o  551*7  3 


2  1917  If 

3  381'9  5 

4  4421  I 

5  43»»  5 

6  3623  5 

7  2423  10 

8  823  9 


I  Time.  UcIghL!* 

I  H.  M.  K.  1 

I  9  30  38  6 

10  237  10 

10  3437  o 

II  835  8i 

11  48.33  iij, 

o  I2'33  2- 

'  <6,32  4 

2  36^33  o' 

4  *:35  3 

5  1638  3 

6  1640  10' 

7  1143  ' 

8  044  3 


Time.  Jlolglit. 

II.  X.  r.  I. 

9  4638  3 

10  1837  6 

10  51  36  5 

11  27  34  9 


Tlrac.  !  Height, 
ii.  M.  >  r.  I.  i 


ib  4  13 

>7  5  • 

iS  5  49 

19  6  38 

20  7  28 
21818 

22  9  9 

23  9  59 

24  10  47 

25  u  34 

26  ni. 

27  o  19 

281  2 

29  I  43 

30  2  25 

31  3  6 


8  3023 

9  '4^2 
9  55  ^' 

10  33  19 

11  1518 

o  49  16 

2  15  16 

3  34  '7 

4  33  '8 

5  '9 

6  320 
63821 

7  9^' 


5  8  5223 

ep  9  35:21 
2!lO  1420 
lo'io  53  18 
oil  4117 
o  1216 
4j  '  3>  >6 

5,  *  57  '6 
*14  5  '7 

4  4  58  >8 

5  5  43  '9 

3I  6  2  I  20 

0|  6  S4^* 
6j|  7  2421 


1123633  o  31934  o 

5  4  *:35  3  4  4'  36  8 

I  5  1638  3  5  47  39  7 

5  6  1640  10'  6  4442  o 

5  7  H43  '  7  3643  'O 

10  8  044  3  8  2344  4 

9  8  4544  4  9  7  44  ^ 

I  9  2843  9  9  4943  2 

10  10  9 42  8  10  2841  2 

510  47139  II  II  538  7 

10  1 1  24  36  1 1  1 1  44  35  3 

3  —  1  —  o  63310 

8  o  35I32  5!  I  931  4 

3  I  49:30  10:  2  32  30  8 

9  3  16131  0  4  031  10 

9  4  3932  8  5  II  33  9 

'<  5  3834  9.  6  233  8 

10  6  24  36  o  6  44  37  4 

8  7  3138  i.  7  21  38  II 

3  7  38139  6|  7  54  39  “ 

7  8  9|4o  21  8  2440  4 

8  8  39  40 

6  9  940 

I  9  3740 


7  39^‘  8  7  5421 

8  921  8182521 

8  41  21  4|i  8  57  21 


Half  mean  spring  (  ,  ,  ft,  .jhi. 

range.  .  j  1  •■> 

Pho-Hfn  of  the  moon. 


U.  II.  u.  * 

Last  (Quarter  -  5  3  22  Morning.  2 

New-  -  .  .  II  10  50  Aftornooii.  3 

First  Quarter  -  18  4  36  Afternoon.  4 

Full  -  -  •  -  26  7  34  Afternoon.  5 

-  6 

In  Perigee  -  -12  2  Morning.  7 

In  Apogee  -  -25  6  Afternoon.  8 


I  o  *5^*4  9 
I  0  52 14  6 

!  *  3*  H  * 

I  2  12  13  8 

I  ^57*3  3 

I  3  56  12  10 

5  8  12  9 

6  21  13  il 

7  30 13  9' 

8  30 14  8 

9  2 1|; 5  8 

10  1 1  16  4 

10  57 16  9 

114116  9 

o  5  16  8| 

o  53  16  2| 

1  41  15  4| 

2  27  14  5 

3  *7  *3  5 

4  22  12  8 

5  39  3 

6  56  12  5 

8  212  10 

85113  6 

9  30  *4  ^ 

10  514  8 

10  37  15  I 

>*  5i*5  4 


ht.'l  Time.  'Height 
I.  t  n.  M.  r.  i. 
9  o  33 14  8 

6  I  1 1  14  4 

I ;  I  3113  M 

8  2  33 13  6 

3  3  *5  '3  o 

10  4  30  12  9 

9  5  45  *^  ** 

il  6  56  1 3  5 

98  i  14  2 

8  8  56  1 5  2 

8  9  46  16  o 

4  10  35  16  7 

9  1 1  1916  10 

9—  — 

8j  o  29  16  6 

2|  I  17  15  10 

4|  2  4  14  11 

5  2  5'  '3  " 

5  3  48  1 3  o 

8  5  012  4 

3  61812  4 

5  7  3>  12  7 

1082813  2 

6:  9  1213  10 

2I  9  48  14  5 

8  10  22  14  II 

liio  5I1I5  3 

4  "  '9 ‘5  5 


8  5440 

9  2340 


II  34|i5  5  II  5015  5 

—  —  o  615  4 

O  23  15  31  O  401 15  2 


21“-  0'"' 


Moon’s  declination  ai  noon. 

o  '  U  K.  o  '  I  M.i..  .  '  In.c.  •  ' 

7N.42  9  24S.43  17  9N.50  25  20N.39 

2  47  10  24  17  18  14  42:  26  17  24 

28.19  II  5  I  >9  '8  45  '  27  13  26 

7  26  12  18  18  120  21  50  28  8  56 

12  22  '  13  13  18  21  23  51  29  4  5 

•6  53  '4  7  34^22  24  43  30  08.58 

20  41  15  I  34 'U3  24  26131  6  3 

23  25  16  4N.20  ,|  24  23  3  I 


The  tiinw  of  liigli  water  are  given  for  Alcan  time  at  place  ;  if  Greonwich  or  Railway  time  be  required, — for 
i’£&iiiKOKK  20  m.  I  roKTiSHRAi)  ocU  1 1  in.  I  Holyhead  oefd  18  in. 


BEITISH  AND  IRISH  POETS. 


JANUARY,  1899. 
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1 
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9 

1 
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7, 

1 
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9 

6 

10 

57 

7 

5 
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7 

2 
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17 
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4* 
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6 

3 

4 

10 

3 

2 

20 
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4' 

2 

44 

9 

1 

I  1 

47 

6 

10 

- 

— 
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3 
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9 

9 

3 

8 
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8 

8 

0 
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6 
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0 
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>9 
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10 

3 
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5 

7 

4 
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5 
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22 

7 

43 

8 

10 

8 

20 

8 
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7 

*7 

7 

10 

8 

4 

7 
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4 

55 

3 

10 

5 

25 

5 
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23 

8 

32 
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1 
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9 

3 

8 

36 

8 

I 
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8 

3 
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‘3 
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2 

1 1  -6 

Tu 
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48 

9 

5 

10 

1  I 

9 

7 

9 

23 

8 

5 

9 

46 

8 

7 

6 

35 

6 

4 

b 

57 

b 

6 
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^3 

10 

30 

9 

9 

10 

47 

10 

0 

10 

6 

8 

9 

10 

^4 

8 

1 1 

7 

17 

6 

8 

7 

36 

b 
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26 
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3 

10 

2 

1 1 

>9 

10 

4 

10 

4' 

9 

0 

10 

58 

9 

I 

7 

55 

6 
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8 

12 

7 

1 

0 
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27 
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35 

IQ 
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1 1 

5' 

10 
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1 1 

>4 

9 

1 
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29 
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2 

8 

27 

7 

2 

8 

42 

7 
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7 

10 

6 

1 1 

43 

9 

2 
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57 

9 

2 

8 

56 
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4 

9 
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4 
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22 

10 

7 

0 

37 

10 

7 

- 

- 

- 

0 

12 

9 

3 

9 

24 

7 

3 

9 

CO 

7 

3 
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30 

0 

53 

10 

6, 

1 

9 

10 

6 

0 

28 

9 

3 

0 

44 

9 

3 

9 

52 

7 

2 

10 

7 

7 

1 
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3' 

' 

2b 

10 

5 

I 

43 

10 

4 

I 

I 

9 

3 

I 

18 

9 

2 

10 

22 

7 

0 

10 

38 

6 

1 1 
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ITuIf  mean  spring  |  eft.  «jn. 

range.  j  ^ 


4“-  9*^ 


3ft. 


£qu€Uian  of  time  at  'noon. 


M.D. 

M. 

8. 

M.D. 

M. 

s. 

M.D. 

M. 

s.  :  i 

M.D. 

M. 

s. 

I 

3 

47 

Sub. 

9 

7 

2I 

Sub. 

17 

10 

20 

Sub. 

25 

12 

34 

Sub. 

2 

4 

15 

10 

7 

46 

18 

10 

40 

26 

12 

47 

3 

4 

43 

I  1 

8 

10 

>9 

10 

58 

27 
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59 

4 

5 

I  1 

12 

8 

33 

20 

1  1 

16 

28 

•3 

1  1 

5 

5 

38 

13 

8 

5f> 

2  I 

I  1 

33 

29 

13 

21 

6 

6 

4 

14 

9 

18 

22 

1  I 

5° 

30 

13 

31 

7 

6 

30 

15 

9 

40 

23 

12 

5 

3> 

13 

40 

1 

8 

6 

56 

16 

10 

0 

24 

12 

20 

1 

1 

The  times  of  high  water  aro  given  for  Mean  time  at  ]»lace  ;  if  Dublin  or  Railway  time  be  Tequire<l. — for 
Ki.soBTnwN  iviitraei  1  m.  for  Dublin  time.  1  Belfast  subtract  2  m.  |  Londonderry  add  4  m. 


TIDE  TABLES  EOR  THE 


Phases  of  the  moon. 

D. 

n.  5*. 

Last  Quarter  - 

5 

3  22  Morning. 

New  -  -  -  - 

I  1 

10  50  Afternoon. 

First  Quarter  - 

iS 

4  36  Afternoon. 

FulJ  -  .  -  - 

26 

7  34  Afternoon. 

In  Perigee  - 

12 

2  Morning. 

In  Apogee  -  - 

25 

6  Afternoon. 

I  14 

8  loj  1 

2  3 1 

9  : 

3  28 

9  S  M 

4  '2 

10  2,i  i 

4  S' 

10  8  ( 

5  27' 

II  01 

6  0 

II  3  ( 

6  30 

II  4  ( 

7  0 

4  : 

7  32 

II  2  ' 

S"'  l( 

Tlie  Umr-H  nf  lii”h  water  arc  giveu  for  Mean  time  at  place  ;  if  Dublin  or  Railway  time  be  requivod. — for 


Sligo  Bat  add  9  m. 


Galway  add  11  m. 


Qdeenstowk  add  8  m. 


liRITTSH  Al^D  IRISH  PORTS. 


Ort 


JANUARY,  1899. 
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24-0 

S. 

7 

- 

- 

— 

0 

•4 

9 

1  1 

25-0 

s. 

8 

0 

49 

10 

I 

1 

26 

10 

4 

26-0 

M. 

9 

2 

10 

8, 

2 

44 

I 

0 

27-0 

Tu. 

10 

3 

2  I 

I 

4 

3 

54 

1 

9 

28-0 

w. 

1  1 

4 

24 

12 

1 

4 

53 

12 

5 

• 

Tl.. 

1  2 

2  1 

1  2 

8 

> 

47 

1  2 

IQ 

0  ■  6 

F. 

'3 

6 

1 1 

'3 

0 

6 

33 

■3 

I 

1  *  6 

s. 

■4 

6 

58 

■3 

2 

7 

2 1 

‘3 

2 

2  •  6 

s. 

'i 

7 

43  '3 

1 

8 

3 

1  2 

1  1 

3-6 

.\r. 

|6 

8 

26 

12 

8 

8 

43 

i  2 

4-6 

Tu. 

17 

9 

3 

I  2 

I 

9 

2  I 

I 

8 

5-6 

w. 

|8 

9 

40 

I 

3 

10 

2 

10 

1  1 

J) 

Th. 

F. 

■9 

20 

10 

I  I 

29 

34 

10 

9 

6 

9 

1 1 

0 

10 

1 

7- 6 

8- 6 

S. 

2  1 

a 

9 

9 

6 

0 

46 

9 

G 

9(5 

s. 

2  2 

1 

Z5 

9 

6 

2 

4 

9 

8 

10*6 

M. 

z3 

2 

40 

9 

1  1 

3 

13 

10 

2 

1 

11*6 

Tu. 

2  + 

3 

43 

10 

5 

4 

9 

10 

8 

12*6 

W. 

Z3 

4 

3* 

10 

1 1 

4 

54 

1 

2 

t 

13*6 

Th. 

2  6 

5 

‘4 

1 

4 

> 

3^ 

I 

6 

0 

F. 

2/ 

49 

I 

8 

6 

I 

10 

i;-6 

S. 

2S 

6 

20 

1 

1 1 

6 

35 

1  2 

c 

i6-6 

S- 

29 

6 

50 

12 

0 

7 

5 

12 

1 

17-6 

.VI. 

30 

7 

2  1 

12 

z 

7 

17 

1  2 

I 

1 S  ■  6 

Tu. 

31 

7 

12 

0 

8 

8 

I 

1 1 

. 

19-6 

Half  mean  spring  1 
range.  f 

g(t. 

2"i. 

Eqtiatxwx  of  time  at  noon. 


M.r». 

M. 

9. 

M.n. 

S. 

M.b. 

M. 

s. 

M.n. 

S. 

1 

3 

47 

Sub. 

9 

7 

2 1  Sub. 

17 

10 

20  Sub. 

25 

12 

34 

2 

4 

>5 

10 

7 

46 

18 

10 

40 

26 

12 

47 

3 

4 

43 

II 

8 

10 

■9 

10 

58 

27 

12 

59 

4 

5 

1 1 

12 

8 

33 

20 

1  I 

16 

28 

>3 

I  I 

5 

5 

38 

•3 

8 

56 

21 

n 

33 

29 

'3 

21 

6 

6 

4 

>4 

9 

18  . 

22 

I 

50  . 

30 

>3 

3> 

7 

6 

30 

‘5 

9 

40 

23 

12 

5  ! 

31 

40 

8 

6 

56 

16 

10 

0 

24 

12 

20  1 

1 

1 

The  times  of  high  water  arc  given  for  Mean  timo  at  place  ;  if  Dublin  or  Railway  time  be  required, — for 
Waterford  add  8  m. 
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TIDE  TABLEP  FOR  THE 


FEBRUARY,  1899. 


BREST 

{Entr.  of  Dockyard  ba.nn). 

AfPROIIlLlTl!  M 


I  ltI3E  6  JO 
\  Falla  20 

AfTKRS'OOX. 


DEVONPORT 

(//.if.  Dockyard). 

II.  a. 

High  Water.  Aitkoximatk- g  jg  Low  Water. 
Morxing.  11  Afternoon.  I  Morning,  jj  Afternoon 


II.  M. 

I  3m5o 

i  +  35 

3  5  *4 

4  6  17 

5  7  M 

6  8  15 

7  9  18 

8  10  20 
911  19 

10  oa  1 6 
III  q 


Time,  jncislitf 
li.  N.  :  F.  I. 

6  46)17  4II 

7  »3 '6  5: 

8  5I15  3 

8  58,14 

10  1413  8 

1 1  48  14  oil 
o  33  14  7k 

1  46  16  4» 

2  43  iS  4|, 

3  3° '9  " 

I  4  16  20  9 


Time.  Illcl^h:. 
M.  «.  j  r  II 

7  4315 

8  29 14  7 

9  32  13  91 

II  I  13  91 

1  12  15  5 

2  1617  4 

3  7  <9  3 

3  5320  5 

4  38  20  II 


Time.  I  IlLight.  Time.  Height. 


-K.  1  r 

II. 

M.  [  F. 

1. 

u. 

M. 

F. 

'■  1 

11. 

M. 

K. 

38114 

3 

8 

53  *3 

9 

2 

37 

I 

10 

2 

52- 

I 

9‘3 

8H 

9 

26  1 3 

4 

3 

7, 

2 

41 

3 

22! 

2 

45  '3 

1. 

10 

8'|2 

10 

1  3 

38 

3 

0 

3 

3 

34, 

71 

1 1 

4^.2 

6 

4 

18 

3 

9, 

4 

45 

4 

38  12 

j\ 

- 

- 

5 

18 

4 

2 

5 

54 

4 

17  12 

4] 

1 

2,12 

1 

6 

33i 

4 

6| 

7 

16 

4 

49  12 

I  il 

2 

33  12 

9 

8 

2 

3 

81 

8 

481 

3 

15I13 

f  ill 

3 

54  >3 

10 

9 

32 

2 

4' 

10 

10 

2 

*7  '5 

2: 

4 

55  '4 

10| 

jio 

4^1 

0 

9| 

1 1 

10 

1 

22  16 

1 

5 

48  15 

6 

1 1 

37: 

e'i 

- 

- 

- 

1316 

9i 

6  37  ‘6 

1 

0 

3 

0 

■  1 

0 

28j' 

‘  1 

12  2  14  59,21 

'3  ^  5'  5  40'20 

14  3  41  (5  18^19 

15  431  6  56  18 

16  522  7  38  16 

176138  23  14 
iS  7  4  9  2413 

19  7  54  10  47 

20  8  43  —  — 

21  931  0  57  13 

2210162  014 

2311  02  4i|i5 

24  11  42  3  15  17 


i.  26  o  24  4  15  18 
[.271  6  4  45  19 

u.  28  I  49  5  1519 


o  5  2020  10 
6  5  5920  I 

6  6  3718  II 
I  71617  2 

3  8  015  4 

5'  8  5"3 

o.  10  412  6 

41'*  33*2  5 

-101712  8 

2I  I  31  13  8 

5  2  22115  2 

io|  2  59  16  6 

2j  3  3017  8 

I  4  o.io  5 

8  4  30,18  10 
o  5  o;i9  I 

Cl  5  30il8  10 


7  o  16  1 1 

7  41  16  8 

8  19  ]6  o, 

8  55 15  I 

9  28  14  o 

10  61211 
105111  lO’ 

11  561 11  1' 

o  39  1 1  6j 
2412  I 

3  19,12  II 

4  17113  lo; 
51146 

5  3815  o 

6  1115  4' 

6  43  15  6  ' 

7  14, >5  5 


72116 
8  015 

8  38  15 

9  I  I  14 

9  4643 

10  27  12 

11  1911 


1  2211 

2  43  II 

3  5M^ 

4  4013 

5  2013 

5  55  '4 

6  J7  '4 

6  5915 

7  *8!I4 


2  o  52 ‘o  8]  I  II 

III  1  37*0  6  I  5; 

4  2  16  *0  3  2  31 

6  ^  53  o  3  5 

6|  3  25'  I  7|  3  41 

6 1  3  57  2  10 1  4  1 1 

9  4  37  4  'i  5  •! 

-  5  36  5  li  6  It 

2  6  54  5  »  7  3* 

8|  8  19  4  49  c 

6  9  371  3  3  10  1 

3  10  33  2  3'  10  5( 

1 1  |i  I  16  I  3  li  I  31 

5.  "  53i  o  *il  —  ’ 


'  15  '  5 

1  57*1  c 

2  35*0  3 

3  9  o  II 

3  41  2  3 

4  '5  3  7 

5  4i  4  ■> 

, 

°  H  i  9 
7  36,  5  6 
9  o!  4  8 

10  8|  3  8 

10  56  2  7 

11  35|  I  10 


10:  o  10  1  1 1 

I  o  42!  o  7 

II,  I  14!  o  ^\ 


O  261  o 
o  58  o 
I  29!  o 


Half  mean  spring  (  q{(.. 

range.  j  ^ 

Phases  of  the  moon. 


Moon'^  declination  at  noon. 
Ik.D.I  e  *  !  lf_T>.  a  *  IIm 


B.  u.  M.  *  lioB.59  9  158.49  17123N.14  25  5N.25 

Last  Quarter  -  3  5  24  Afternoon.  2(15  32  lo  10  23  18  24  27  26  o  23 

New-  -  -  -  10  9  32  Morning.  3  19  28,  xi  4  23  19  24  29  27  48.43 

First  Quarter  -  17  8  52  Morning.  4  '  22  30  12  l  N.44  20,23  *4  9  4* 

Full  -  -  -  -  2  5  216  Afternoon.  5  24  18I13  7  36;2ii2i  18 

_  6  24  36 1  14  12  54  22  i  18  17 

9  2  Afternoon.  7  '  23  14  15  17  22  123  14  32 

22  2  Morning.  8  ,  20  14  16  20  51  24  10  ii 


In  Perigee  -  -  9  2  Afternoo: 

In  Apogee  -  -  22  2  Morning. 


The  tim«  of  high  water  are  givett  for  .Mcau  time  at  ]jlaca  ;  if  Gieeuwioli  or  Railway  time  be  requirej,- 
Brest  add  18  m.  |  Dkvonpokt  add  17  m. 

*  Below  lero,  or  datum  to  which  •oundingB  on  charts  are  radneod. 


BRITISH  AND  IRISH  PORTS. 
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I  p  I  High  Wator. 


FEBRUAKY,  1899. 

PORTSMOUTH 
(If.M.  Doekyardy 

B.  M. 

AppftoxniATE.^  J  ®  Low  Water. 

!  Afternoon.  1  Morntno.  iIApteknoon. 


DOVER 

(iVor^A  fiAT). 

H.  M. 

APPROXIVITP  5  0 

APPROXIMATE  JI.-ALL7  80 

Morning.  ,  Ai-’ternoon. 


Time.  IIcfRlil.  | 

H.  M.  r.  I. 

I  2  30  12  9 

23  5*2  4 

3  3  42  I  I  10 

4  4  z6  II  3 

3  5  27  10  9 

6  6  50 10  6 

7  8  22  1 1  2 

8  9  38  12  I  : 

9103813  2 

■  oil  2613  10 

12  o  3514  6 

13  I  20 14  4 

142  11311 

i;  2  38  13  5 

16  3  1712  6 

17  3  58  II  7 

I  8  4  47  10  8  ’ 

19  5  57  10  o 

20722911 

21  8  46  10  5 

22  9  52  1 1  I 

2310  3611  10 
24 11  II  12  5 

2511  4112  II 

26  —  —  I 

27  02813  5 

28  1  013  5 ; 


Time.  Height.  Time,  j  Height. 
II.  M.  F.  I.  M.  M  F.  1. 

2  47  12  7  7  26  r  2 


3  23ji2  I  8  i|  I  9 

4  3  II  7  8  42'  2  5 

4  54jii  o  9  36.  3  3 

6  610  7  10  3o|  3  9 

7  36 10  9  —  I  — 

9  3  1 1  7  I  10  3  4 

10  10 12  8  2222  2 1 

11  3113  6  318011 

II  4914  2  4  9*0  I 

o  12!. 4  4,|  4  541*0  8 

o  58!'4  5  5  37*1 

1  41  14  2  6  t8*o  10 

2  2013  8  6  57*0  5 

*  57  '3  °  7  34  ° 

3  37  12  o  8  121  I  7* 

4  20 1 1  2  9  12  9 


1  10  3  4 

2  22  2  2 

3  18  O  II 


3  37  12 

4  20  1 1 


Time.  |  Height. 
11.  N.  I  F.  1. 

7  43  >  5 

8  20  2  o 

9  7  2  10 

10  1 1  3  7 

■'  35  3  9 

o  24  3  8 

1  49  2  9 

2  51  I  6 

3  44  o  4 

4  3^*0  5 

5  1 6  *0  II 

5  58*.  o 

6  38*0  8 

7  16  o  o 

7  5*'  ' 

8  35  2  2 

9  30  3  4 

10  41  4  2 


2  10 17  9 

2  46  17  2 

32316  5 

4715  6 

5  3  14  7 

6  18  14  4 

7  46 ' 5  3 

9  I  16  8 

10  218  2 

10  55 19  3 

1 1  45  20  o 


Time.  Height. 

II.  M.  P.  I.  I 

22817  6  20 

13  4  16  1021 

t  3  4416  o  ( 

4  33  15  023 

5  38  *4  424 

7  214  825 

I  8  26  1 5  1 1  26 

!  9  33  *7  527 

10  29  18  9  28 

11 1  20 19  8  i 


5  1910  4  10  3I  3  10  10  41  4  2| 

6  38  9  10  II  24^  4  4  —  — 

8  5  10  I  o  10  4  5  o  56  4  3' 

9  2310  9  I  36  3  II  2  10,  3  5 

10  1 5  1 1  5  2  40  3  03  5!  2  6 

105512  2  3252  I  3  44  *  8 

1 1  26  12  8  4  II  44171  1 

II  5613  1  4  32  o  10  4  47  o  7 

O  12  13  3  5  i'  o  s  5  15  o  3 

o  44  1 3  6.  5  29  o  2  3  44  o  I 

11613  4  5  59!  o  i[;  6  14  Q  1 


o  920 
o  55120 

1  38  19 

2  1818 

2  58  17 

3  39  16 

4  26  14 

5  3'  '3 

6  50  13 

8  1 1  14 

9  '5  *5 

9  59 '6 

10  37  17 

11  1117 

II  44  1 8 

o  33  18 


2;l  03220  32 

2  I  17  19  I  1  3 

T,  1  58  '9  3  4 

9  I  2  38  18  2  5 

5!'  31816  96 

o,|  4  >  *5  3  : 

7|  4  5I5|'3  "  8 

6!  6  913  3  9 

4  7  31  >3  8  'o 

1  8  46  14  711 

1  93815  8  12 

2101916  S  I  3 
1  jio  54|i7  6  14 

10  1 1  2S|i8  I  C 

4  l  mid.  I18  616 

-  I  o  i6ji8  7  17 
8  '  o  5o'i8  818 


Half  mean  spring  I 
range.  ( 


6“-  9*"- 

Eqnati(ni  of  time  at  noon. 


M.  S. 

M.D.  M.  8.  i 

M.l>. 

X.  S. 

X.D. 

M.  S 

•3  48 

Sub. 

9  1  14  26 

Sub. 

■  7 

14  13 

Sub. 

*5 

13  15 

13  56 

10  14  27 

18 

14  8 

26^ 

'3  5 

'4  3 

II  j  14  27 

'9 

14  3 

*7 

'*  54 

14  8 

12  14  27 

20 

13  56 

28 

12  43 

14  13 

13  '  14  26 

21 

13  49 

14  18 

14  14  24 

** 

13  42 

14  21 

15  14  *1 

*3 

'3  33 

14  24 

16  14  17 

*4 

13  25 

The  tiiiirs  of  higli  water  are  given  for  Mean  timo  at  pUico  ;  if  Greenwich  or  Riiilwuj  time  be  roquired, — for 
Portsmouth  add  4  m.  |  Dover  aublract  6  m. 

*  Below  zero,  or  datum  to  which  soondinga  on  charts  are  tedoced. 
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TIDE  TABLES  FOE  THE 


FEBRUARY,  1899. 


•M. 

Tu. 

W. 

Til 

F. 

S. 

s. 

M. 

Tu. 

W. 

Th. 

IL 

S. 

is. 

.'1. 

Tu. 

W. 

Th. 

F. 

S. 

3. 

.vr. 

Tu. 


c 

H 

y. 

0 

0 

c 

ti. 

B 

H 

SHEKRNESS 
(//.J/.  Dockyard). 

APP20XlllaTE-{f;®J|^  g  M 

Mornisq.  j 

AtTERNOOX.] 

Thin*,  illcictit. 

Time.  l 

llelelit.l 

II. 

>1. 

H. 

M.  P. 

1.  > 

U. 

M.  1 

¥. 

f. 

I 

311150 

3 

43  15 

4' 

4 

0 

■5 

2 

2 

4 

35 

4 

'7  >5 

0 

4 

rs 

14 

9 

3 

5 

^4 

4 

53  >4 

6 

5 

13 14 

2 

4 

6 

>7 

5 

37  13 

10 

b 

4'3 

6 

5 

7 

■4 

6 

35  13 

3' 

7 

12! 

13 

0 

6 

8 

>5 

7 

55  13 

0 

8 

4' 

■3 

1 

7 

9 

18 

9 

27  '3 

c- 

10 

10' 

13 

10 

8 

10 

20 

10 

48  14 

4 

1 1 

20 

>4 

10 

9 

1 1 

>9 

]  I 

49 '5 

4' 

*- 

- 

0 

oni6 

0 

>5  >5 

10. 

0 

40  16 

4 

1 

I 

9 

I 

3  16 

8: 

i 

17 

0 

12 

2 

1 

1 

4817 

2' 

2 

10' 

17 

3 

■3 

2 

5* 

2 

31  17 

2| 

2 

S' 

17 

1 

'4 

3 

4' 

3 

1016 

'i| 

3 

29116 

8 

15 

16 

4 

3" 

3 

48  16 

4 

4 

7  '5 

I  I 

5 

22 

4 

26  1 5 

5. 

4 

46  14 

1  1 

'7 

6 

>3 

5 

8|I4 

4: 

5 

32  13 

10 

18 

7 

4 

5 

58|13 

+1 

6 

27 

12 

1 1 

■9 

7 

54 

7 

3  1 2 

6 

7 

45 

12 

4 

20 

8 

43 

8 

30  12 

3 

9 

>5 

1  2 

5 

2  1 

9 

3' 

9 

56,12 

8 

10 

34!<3 

0 

22 

10 

16 

1  1 

7: '3 

4 

1  1 

34 

13 

9 

*3 

1 1 

0 

1  1 

55  '4 

1 

- 

- 

— 

2-1 

1  ] 

42 

0 

1414 

5 

0 

31 

'4 

9 

25 

in. 

0 

48  15 

I 

1 

3 

'5 

4 

iC 

0 

24 

I 

18  15 

7 

I 

33 

'5 

10 

2/ 

1 

6 

1 

481 5 

1 1 

2 

3 

16 

0 

8 

I 

49 

2 

i8'i6 

1 

2 

33 

16 

1 

High  Water.  ahpkoxi.m.ite- 


CHATHAJl 
(Z^.  M.  Dockyard). 

][.  .M. 

/  Rise  c  35 
\  F.VIL  0  5 


Low  Water. 


Morning,  i  Afternoon.  !  Morning,  i  Afternoon 


lliilf  moun  spiiiig  I  git.  qid. 
range.  / 


3  5017  j 

4  23 16  9 

4  58  16  2 

5  39, '5  4 

6  37  14  8 

7  5814  5 

9  32  14  9 

10  57  16  o 
56:17  2 

21  17  10 
918  10 


1  55:19 

2  36  19 

3  16  19 

3  5518 

4  32  17 

5  12  16 
5  59]i  + 


'I'lnie.  I  licighl. 
}{.  M.  '  V.  I. 

4617  O 

4  40  I  6  6 

5  I?  15  9 

6  515  o 

7  15  14  6 

8  4414  5. 

10  1815  4 

1 1  29 ]6  7 

o  46  1 8  5 ' 

1  32  19  2 

2  16  19  6 

2  56 19  3 

33618  8 

j  4  13  17  II 
4  51 16  9 

;  5  34  >5  4 

!  6  29  14  4 


I  Time.  I  Ifeij 
II.  M.  I  r. 

10  2;  1 

10  29  1 

11  II 

I  I  40  2 

063 
120  3 

z  59. 

4  3'!  2 

5  4z  I 

6  41  o 

7  3  11*0 


:l>t.  I  Time.  Ilclshi 

1.  U.  M.  F.  I. 

2  10  I  5  I  3 
5  10  45  I 

lo  I  1  19  2 

9  — 


31,-0 

17^1 


8  ,7 

8  59 

9  34 

10  7 

10  37 

1 1  14  I 

■>  591  3 


o  i: 
o  9 

I  I 
0  II 
o  4 
O  4 
I  4 


7713  I'! 

8  33  13  5'i 

10  3  13  10 

11  1714  9 

02116  1 

o  54  16  II 

6. 

1 1 
I 


24  17 

54i>7 

23118 


7  49‘3 
9  '9>3 

10  43  14 

11  43  15 

.  °  3  '5 
o  38  16 
I  I  917 

39  ‘7 
9  1 8 
37  >8 


1: 


o  30  3 

>  57'  4 

3  34  3 

4  55'  3 

5  561  » 

6  40I  I 

"J' 

7  46  o 

8  17  o 
8  46  o 

I 


38 
9 

48 

9 
*  3 
7 

54'’ 

o  8  39' 

1:9  17^ 

8'  9  51- 

O  10  22; 

10  10  54' 

11  II  351 

4  —  I 

10:  I  1 1!  4  o| 

O  2  46'  3  10 

8  4  18  3  d 

2  5  28  2  10' 

6  6  19;  2  z| 

10  6  581  I  7 

4  7  3o|  J 

11  8  20  8 

6  8  32,  o  5 

49  o'  o  4 


Plutscs  of  the  moon. 


Last  (Juarter  -  3  5  ^4  Afternoon. 

•Vew-i  -  -  -  lo  9  3^  Morning, 

b'irst  Quarter  -  17  8  52  Morning. 

Full  -  -  -  -  25  2  16  Afternoon. 

Afternoon. 
Morning. 


in  Perigee  -  -  9 

fn  Apogee  -  -  22 


Moon’s  declination  at  noon. 


M.D. 

0 

r 

M.I). 

i-M.l). 

M.J). 

0  ' 

10  H 

59 

9 

15  S.49 

'  >7 

23 

K.  14 

25 

5  N-2S 

2 

15 

32 

10 

10 

23 

18 

24 

27 

26 

0  23 

3 

*9 

28 

1 1 

4 

23 

'9 

24 

29 

27 

4«-43 

4 

22 

30 

12 

1  > 

•.44 

i  20 

23 

24 

28 

9  42 

5 

24 

18 

^3 

7 

36 

:  2  I 

2 1 

18 

6 

24 

36 

H 

12 

54 

1  22 

18 

17 

7 

23 

H 

15 

17 

22 

:  23 

>4 

32 

8 

20 

14 

16 

20 

51 

24 

10 

" 

I’lie  of  higli  water  are  .Mean  tirue  at  place  ;  if  Greenwich  oi'  Railway  time  bo  rcquirorl, — for 

SheeknKsk  8  ni.  |  Ciiatjiam  2  in. 

.  ■*  fielow  zero,  or  datum  to  which  soundings  on  charts  iiro  reduced. 


BRITISH  AND  IRISH  PORTS. 


LONDON 
(London  bridge). 


AW]10XIMATE.{®"J;  ‘  “ 

iloRNiNO.  I  Afternoon. 


Time.  ,  Ileigbl. 
H.  »l.  ,  P.  I. 

5  52°  ° 

5  38 19  6 

6  1318  10 
65618  o 

7  52  *7  4' 

9  7*73 

10  43  *7  71 

o  38  19  2^ 

>  35  2Q  5' 
22321  3 

3  721*1 

3  492* 

+  3121  8| 

51121  0| 

>  5  47  20  o 
-  6  28 iS  8 

>  7  ■547  5, 

)  8  16  16  7 

:  9  42  16  5 

11  1 1  16  8 

i  o  52  17  I  I 
|.  I  33  18  I0| 
;  z  819  6 

)  2  38  20  o 
r  3  720  6 

i  3  3620  8 


Time.  I  licighi. 
II.  M.  I  P.  I 

5  2119  10 

5  55 '9  2 

63318  5 

7  22 17  7 

8  26  17  2 

9  55  *7  4 

112518  o 

o  418  6 

1  81911 

2  02010 

2  4521  7 

32822  o 
4  1021  10 

4  522*  5 

5  2920  7 

67194 
65118  0 

7  42  16  II 

8  57 16  5 

10  29  16  6 

1 1  50  17  c 

o  24  17  5 

I  1418  5 

1  5 1  19  2 

22319  9 

2  53^0  3 

3  21  20  7 

3  5 1  20  8 


FEBRUARY,  1899. 

HARWICH 
(Angel  quay). 

Approximate-]"^  J 

MonxiNO.  j,  Ai'teuxoon, 

Time,  lioight.  1  Time.  lOeiglit. 

II.  .M.  P.  I.  ||  u.  M.  ’  K.  1. 

33  111  01  3  l8|lO  11 


HULL 

( Victoria  dock). 

AlTnOXIMATE  -  .jK^'  5 

Morning.  Afternoon. 


3  111 

3  35  ‘o 

4  9  10 

4  5010 

5  45  9 
7^9 

8  34  9 

9  55  'o 

II  oil 


I  112 

1  45  12 

2  27  1 1 

3  6  1 1 

3  44  " 

4  24  lo 

5  9  9 

6119 
7  36  9 
9  3  9 


o!  3  iSjio  11 
9i  3  52''°  7 
5|  4  28110  3 

i||  5  15I  9  II 

loj  6  20,  9  9 

Sij  7  48  9  9 

ii|,  9  17  10  2 

6;  10  291IO  10 
2' I,  27|ii  6 

9,  —  I  - 

0-  O  39  12  1 


III  2  47I1I 

6,  3  25I11 

o  4  4.10 

5  4  45 
■Cj,  5  38  9 

5!'  6  52  9 
3  8  2',  9 
6J  9  41  9 
ol  10  43  10 
5:11  25|IO 


Time,  llei; 
ii.  M.  !  P. 

9  36'9 

10  1118 

10  49  iS 

11  4417 

o  1916 

1  3516 

2  57  '6 

4  1618 

5  '719 

6  8  2 1 

6  57;22 

7  4322 

8  2422 

9  42* 

9  4320 

10  22  19 

11  917 


6  953119  2  20*6 

10102918  52I'6 

o  1 1  14117  6  (i 

1  —  I  —  23-6 

8  I  o  56116  4  24*6 

2  2  16  16  3  25*6 

8  3  38117  6  26-6 

3  4  49 19  1 27-6 

iO|  5  4320  628-6 

I  6  33I21  7  • 

O  7  20  22  4  1*1 

6  8  422  62-1 

5  i  8  44I22  2  3-1 

9  9  24,2 1  24-1 

710  2  19  10  5  •  I 

1  10  44ji8  46*1 

7  1 1  38116  10  }) 


— .  I  —  :|  O  Ii;i6  2  8*1 


I  i  43  10  II.  raid.  1 1  1 
—  ,  —  .  o  16  f  I 

i  , 

o  3 1  1 1  4^  o  46  1 1 

I  on  I  1 5ji  I 

I  30, 1  f  6|j  I  45  1 1 


o  48,13 

2  615 

3  25113 

4  35  '6 

5  2417 

6  o4  8 

6  33  19 

7  4;20 

7  3420 

8  4120 


27  15  2  9*  I 

46  1 5  310*1 


42ji8  5i3*i 

17119  4*4** 

4920  o  O 

I9|20  6  16' 1 

4920  917-1 

I9|20  10  18'  I 


Half  mean  spring  (  .  qm.  a|, 

range.  J 


I  5“  9“* 

JEcinatii/a  of  time  at  noon. 


M.l.. 

M.  s. 

M.L. 

M.  S. 

M.K 

M.  *. 

-M.li. 

.M.  A.  j 

1 

13  48 

Sub. 

9 

14  26 

Sub. 

17 

14  13 

Sub. 

25 

13  15  ! 

2 

13  56 

10 

14  27 

18 

1+  8 

26 

■3  5  1 

3 

■4  3 

I 

14  27 

<9 

14  3 

27 

■2  54  1 

4 

14  8 

1 2 

14  27 

20 

13  56 

28 

■2  43 

5 

14  13 

13 

14  26 

2 1 

13  49 

6 

14  ]8 

*4 

14  24 

22 

13  42 

7 

14  2  1 

*5 

14  21 

23 

13  33 

8 

14  24 

_ 

16 

14  17 

24 

■3  25  , 

Tlie  t-imes  uf  high  water  are  given  for  Moan  time  at  place  ;  if  (.iioenwich  or  Railway  time  be  re»{uireil,  —  fur 
LoNut)N  0  lu.  I  H.oiwicii  5  ni.  |  Hull  04^/ 1  in. 


-M  NOON. 


14 


TIDE  TABLES  FOR  THE 


FEBRUARY,  1899. 


SUNDERLAND 
{North  dock). 


{RisR  d  6 
Fall  6  2S 


NORTH  SHIELDS 

{Low  lighthouse). 


LEITH 
{East  pior). 

u.  M. 
f  Rise  0  0 

)XIMATE.{y^I,I,  0  16 


Morning.  [Afternoon,|  Morning,  i  Afternoon.I  Morning.  'Afternoon.! 


Time.  Uelght.  Time.  Height.  Time.  '  Height.^  Time.  Height.  Time.  Height.  Time.  I  Height. 

II.  M.  n.  M-  r  I.  ij  If.  M-  r.  i-  h-  m.  r.  i.  u.  m.  f.  i.  h.  m.  f.  t.  In.  n.  p.  i. 

I  jm$o  6  26  13  3|  6  45  13  o  6  30  13  6  6  48  13  3  ;  24  15  i  ,  5  43  14  10 

*  4  35  7  5  9'  7  6  7  7  >3  oJ  7  2612  96  314  7^  6  2314  3 

3  5  24  7  4612  2  8  911  10  7  48)2  5I1  8  1312  o  6  4413  ii|  7  8113  6 

461783511  69  oil  384111  8  91511  4  7  36 13  i|8  91 12  9 

5  7  14  9  4311  010  25'io  11  9  5511  2,lio  3711  2  8  4712  7''  9  30,12  5 

6  8  1511  810  iilii  5111  211  2011  4j|  —  —  10  1412  7I10  57!i2  10 

7918  —  —  03111  80  311  7'o43i2  on  371 13  3I  —  — 

810  20  I  712  3139121011912  5I150121101313  9I04314  5 

911  19  2  1013  51  2  3913  II  2  1713  6  2  42  14  21  ii|i5  2  I  3815  10 

10  oai6  3  514  5  3  2814  10  3  514  8  3  2715  I  2  3116  61  2  2616  II 

II  I  9  3  5015  3|  4  1215  6  3  4915  51  4  II  15  92  48:17  41  3  917  7 

12  2  I  4  33'5  8  4  5315  8  4  3315  10  4  5515  9  3  3017  8'  3  51117  7 

13  2  51  5  1315  6!  5  3315  3  5  1715  7'  5  3815  4  4  1217  5  4  3317  * 

'4  3  +1  5  53  '4  Iij  6  1314  6  5  5915  o!'  6  1914  8  4  5316  loi  5  1316  5 

15  4  31  6  3414  i|  6  5513  6  6  3814  31  6  5813  10  5  3316  o  5  5315  5 

16  5  22  7  1713  o'  7  4012  5  7  1913  3  7  42  12  8  6  1514  10  6  3814  2 

17  6  13  8  411  10  8  2911  4  8  812  1  8  3611  6  7  313  6i  7  3012  ii 

187  4  8  58  10  10,  9  34^10  59  8  1 1  o  9  46^10  78  I  12  5  8381111 

19  7  5410  1610  2  10  5810  010  2610  5'lii  8|io  4  9  2011  8  10  311  7 

20843114010  2  —  —  II  5110  6  —  I  —  10  45  II  8112411  10 

21  9  31  o  iS  10  4:  o  5310  9  o  3110  9  I  711  o  —  (  —  noon.i2  2 

2210  16  I  2511  r  1  5311  6  I  3811  4  2  311  8  o  31I12  6  o  57113  o 

2311  02  1612  o|  2  37  12  42  2312  I,  2  42  12  6  I  1713  6  I  36  14  o 

2411  42  2  5612  8.  3  13^13  o  2  5912  II-  3  1413  3  I  5414  6  2  1014  II 

25  m.  3  2813  4!  3  42^13  8  3  2813  7  3  4213  II  2  2515  4  2  40|i5  7 

26  o  24  3  5613  III  4  ioii4  I  3  5614  2  4  II  14  42  55115  loi  3  916  I 

271  642514  31  4  40,14  4  4  26  14  4  41  14  632316  2  i  3  37|i6  3 

28  I  49  4  5514  5|  5  1014  44  5614  5|l  5  1214  43  52116  2  4  716  I 


Half  mean  apring  1^  -it  „i„. 
range.  J 

FJumsi  of  the  mom. 


10  9  32  Morning. 


In  Perigee  -  -  9  2 
Id  Apogee  -  •  22  2 


Morning. 


Moon*s  declination  at  noon. 


H.D.| 

e 

X.D. 

e 

M.D. 

0 

. 

1 

10  H. 

59 

9! 

!  *5 

“•49 

I7I 

23  N. 

14 

2 

'5 

32 

10  i 

1 10 

*3 1 

i8| 

124 

z7 

3  1 

'9 

28 

!  4 

^3  1 

191 

1  24 

29 

4  1 

22 

30 

12 

I 

N.44i 

1  20 

,23 

^4 

5 

24 

18 

*31 

1  7 

36 

1  21 

2  1 

18 

6 

*4 

36 

*4 

12 

54 

1  22 

18 

•7 

7  1 

'4 

15 

'  *7 

22 

1  23 

*4 

3^ 

8  1 

1 

20 

>4 

16 

20 

51 

1  24 

10 

1 1 

The  times  of  hiKli  wat4‘r  arc  aiven  for  Mean  lime  at  place  ;  if  Greenwich  or  Railway  time  be  required,— for 
S0NDEitLANDa<W6  m.  I  North  SuiELiwtKW  6  m.  )  Leith  13  m. 


BRITISH  AHD  IRISH  PORTS. 
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Tho  times  of  high  wacor  aro  given  for  Alcan  time  at  placo  ;  if  Greenwich  or  Railway  time  bo  required, -^-for 
Tuuuso  14  m.  |  Greknocr  19  m.  |  Liverpool  (tdd  12  m. 

B 


•KOON  17 


D. 

II. 

M. 

Last  Quarter 

-  3 

5 

24.  Afternoon. 

"Sew  -  - 

-  lO 

9 

32  ]\Iorning. 

First  Quarter 

■  17 

8 

52  ^forning. 

Full  -  -  - 

■  *5 

2 

16  Afternoon. 

In  Peripee  - 

■  9 

2 

Afternoon,  j 

In  Apogee  - 

•  22 

2 

Morning. 

1 

lO 

S.59 

9 

'5  8-49 

17 

23 

■•'4 

25 

2 

'5 

32 

10 

10 

23 

18 

24 

27 

26 

3 

■9 

28 

t  I 

+ 

23 

'9 

24 

29 

27 

4 

22 

30 

1  2 

X 

44 

20 

23 

24 

28 

3 

24 

.8 

'3 

7 

36 

21 

2  I 

18 

6 

24 

36 

'4 

12 

54 

22 

iS 

17 

7 

23 

14 

■5 

'7 

22 

23 

'4 

32 

8 

20 

>4 

16 

20 

S' 

24 

10 

I  1 

The  times  of  hi"h  water  are  given  for  ilean  time  at  place  ;  ifCreenwich  or  Railway  tinio  be  required, - 
J’zMDROKE  atW  20  m.  1  Poutisoead  ad'Ml  m,  |  Holyhead  aeW  18  m. 


EKITISH  AND  HUSH  POETS. 


17 


Tho  times  of  liigh  M-ater  arc  givon  (or  Mean  time  at  place  ;  if  Dublin  or  Railway  time  be  required, — for 
Kingstown  siiltracl  1  m.  for  Dublin  time.  [  Belfast  suhtract  2  m.  |  Londondeqry  add  4  m. 


B  2 


(I  'S  A(}E 
AT  NOON. 


•Ava 


TIDK  TABLES  FOB  THE 


l^ho.scs  of  thr  7noov. 


i>. 

Last  Quarter 

•  3 

5  24  Afternoon. 

Xew  -  .  - 

•  lO 

9  32  ]\Iorning. 

First  Quarter 

•  17 

8  52  Morning. 

Full  -  .  . 

-  25 

2  16  Afternoon. 

In  Perigee  - 

-  9 

2  Afternoon. 

In  Apogee  • 

-  22 

2  Morning. 

Moons  declination  at  noon. 


i 

lOS 

59 

9 

*5 

3.49 

*7 

23> 

M4'  25 

5y.2  5 

z 

'5 

32 

10 

10 

23 

18 

24 

27  '  26 

0  23 

3 

'9 

1 1 

4 

23 

*9 

24 

29 !'  27 

4^'*43 

4 

2Z 

30 1 

12 

1 

K.+4 

20 

23 

24  1  28 

9  42 

5 

24 

.8, 

>3 

7 

36 

2  1 

2  I 

18 

6 

24 

36  r 

■4 

12 

54 

22 

18 

*7 

7 

23 

14 

>5 

17 

22 

^3 

14 

32 

8 

20 

'4 

16 

20 

5' 

24 

10 

1 1 

times  of  high  water  arc  given  i'or  Mean  time  at  place  ;  il  Dublin  or  Itailuay  time  be  rei^iiirefl, — for 
Jhico  Uav  (uid  9  m.  1  Galwav  adtl  11  m.  |  yLKEN>Tows  add  8  u\. 


BKITISH  A^T>  IRISH  TORTS. 


17rt 


FEBRUAKY,  1S99. 


NVATEKKOItD 

“Z, 

{DuiimniXOM  fxjrV). 

M 

S  8 

it.  V 

y. 

Ai-i-i-.o.\iMiTE-{  ^ 

5= 

MoHNI.NG.  I  AFTEnNOO.N. 

Mohxino. 

AtTKIlNOOX. 

Morning. 

Afternoon. 

1‘liue. 

llvi-^ht  TilDo. 

Time. 

Height. 

Time. 

Time. 

Height. 

Time. 

Hcigiit. 

D. 

II  M- 

K  1  II.  M.  ]  V.  1. 

H.  M 

F.  1- 

U.  M. 

V.  1- 

u.  >1. 

F.  1. 

u.  ii. 

w. 

1 

S  24 

11  10  8  40  1 1  8 

20‘6 

Til. 

2 

8  56 

11  5  g  I3'ii  2 

2  1-6 

I’- 

5 

9  32 

1011  9  54  10  8 

ff 

S. 

4 

10  23 

10  4  10  59  10  0 

23*6 

s. 

"  37 

9  10  —  1  — 

24*6 

.\i. 

'J’u, 

6 

0  17 
I  42 

9  9  0  59  1 0  0 
10  3  2  24  10  8 

25-6 

26*6 

\v. 

s 

3  3 

II  2  3  39  1 1  8 

27-6 

Til. 

9 

+  1' 

12  1  4  40  1 2  6 

28*6 

F. 

10 

>  / 

12  10  5  31 13  1 

• 

S. 

1 1 

5  53 

13  3  6  '5  '3  5 

1  •  1 

s. 

1  2 

6  37 

13  6  6  5913  ; 

2  •  I 

Nr. 

■3 

7  20 

13  3  7  40 ' 3  ' 

3-* 

Tu. 

'4 

7  58 

1210  81512  7 

41 

\N'. 

■3 

8  33  12  3  8  51  II  1C 

5,'* 

Til. 

ifi 

9  9 

11  5  9  27 10  1 1 

6*  I 

F. 

1 7 

9  47  10  6101510  0 

D 

S. 

i8 

10  51 

9  7  '■  29  9  3 

8’  I 

s. 

‘9 

— 

—  jo  89  1 

9-1 

.\i. 

20 

0  48 

9  2I  1  27  9  3 

lO*  1 

Tu. 

2  1 

2  6 

9  ^  2  43'  9  9 

11*1 

^v. 

22 

3  '5 

10  2i  3  43  10  6 

12  ‘  I 

Til. 

23 

4  8 

10  10  4  20  1  1  I 

13-1 

F. 

24 

4  48  1 1  5|  5  611  8 

14-1 

S. 

25 

5  23 

I  I  101  5  38  12  0 

1 

0 

s. 

26 

5  53 

12  2  6  8  12  3 

i6‘  I 

.\1. 

2‘ 

6  23 

12  4  6  39  12  5 

17*1 

Tu. 

2S 

6  55 

12  5I  7  1  I  12  5 

1' 

1, 

[  1 

rS*  I 

— 

Half  mean  spring  \  gin. 

range.  ) 


£f/Hati<yn  of  time  at  9toon, 


n.u. 

1 

2 
3 
+ 

5 

6 

7 

8 


M. 

31  P. 

N.  !l. 

31. 1>. 

M.  9. 

'3  48 

Sub. 

9 

14  26 

Sub. 

17 

>4  13 

Sub. 

25 

13  15 

Sub. 

13  56 

10 

14  27 

]8 

14  8 

26 

'3  5 

H  3 

1 

14  27 

■9 

>4  3 

27 

12  54 

14  8 

2 

14  27 

20 

13  56 

28 

12  43 

14  13 

■3 

14  26 

21 

'3  49 

14  ]8 

■4 

14  24 

22 

13  42 

14  21 

'5 

14  21 

23 

■3  33 

14  24 

16 

14  17 

24 

13  25 

Tho  times  of  high  \vator  uro  j 
\Vateufokd  add  3  ni. 


IS 


T[DK  TABLES  I'Olt  THE 


liJARCH,  1899. 


I5RE.ST 

-•  *  H  {Enlr.  of  Dockyurd  i«*.virt). 

r  V  X  H.  M. 

5  §  <  AVPROXIMATK  ■  f  f  JVi  J  Hi  nigh  Water. 

d  « g - ' - 

MonNiNG.  Afti:rxoox.  Moiixixa. 

Time.  '  tleiglK.  Tliuo.  '  fleigla.  Time.  Height. 
II.  M  U.  M  V-  I.  U.  M.  V-  I  «.  ».  V.  I. 

1  2m3^  5+518  8'  6  I  18  57+215  I 

232161818  i'  6  36 17  78131+  7 

3  +  13  6  5617  0  7  1816  3  8  +71+  * 

I  4  5  ■  7  4»  ‘5  7  S  8 14  II  9  25 13  5 

I  >  6  58  37ji+  3  9  ii'is  910  ]i  12  8 

6759  55 '3  7  >0  +4  ‘3  S  II  15 ‘2  I 

.  7351134140  —  —  —  — 

89  302114  7I1  115  3  I  36 13  I, 

910  o  I  33  16  52  017  3  3  4 14  I 

1C  10  54  2  2518  +  2  +819  3  4  1015  3 

I I  1 1  46  3  1020  o  3  3120  65  416  I 

12  oa37  3  5220  9I  4  1320  II  3  51  16  7 

13  I  28  4  3420  io‘  4  5420  8  6  33  16  9 

.  14  2  19  5  1320  5  5  31  19  II  7  1416  5 

•  1 5  3  "  5  49  '9  41  6  » >8  S  7  49 13  9 

16  4  36  27,17  ll|  6  4717  I  8  22  14  II 

17  4  56  7  7 '6  2;  7  2S15  3  8  5413  10 

'8  5  47  7  51.14  5|  S  1713  6  9  2912  9 

19  6  37  8  4612  II  9  2112  310  1411  8 

2C  7  2510  412  3  10  5012  311  1610  10 

21  8  12  1 1  36  12  5j  —  I  —  —  I  — 

22  8  56  o  1812  io|  o  54'i3  5  I  2411  II 

23  9  38  I  23;i4  2  I  47  14  10  2  41  12  10 

241021  2  615  7  2  2316  434113  8 

2311  32  39'i7  o  2  35'i7  7  4  26114  4i 

2611  46  3  iiiiS  2  3  2718  6  3  514  II 

■  17  111.  3  4318  10  3  59  19  05  4015  5. 

1.  28  o  31  4  I5|ig  2  4  31  19  3  6  13I15  7! 

.  29  1  18  4  47  ig  3  5  4  19  I  6  47115  6 

I.  30  2  9  3  2218  II  5  401S  7  7  18I15  3‘ 

3‘  3  3  5  39ji8  3  6  1917  9  7  5^i'4  1° 

Half  mean  s]jring  ( 

raii}>e.  )  •!  “ 


Phones  of  the  moon. 


I)K\OXl'OUT 
{JI.M.  Dockyard). 

11  M. 

AemoxiM.vTE-fp'J^j^  J  1" 


Time.  Ileiglit. 
;  11.  M.  V  I 


7  57 14  9 

8  3014  4 

9  5  13  10 
9  4613  4 


1  44  o  9 

2  13  I  1 

2  45  I  8 

3  18,  2  4 


3  9101112  8104012103573  1 

3  Sii  1512  I  II  5712  6  4  50  3  10 

—  —  —  0461JI161543 

5  5  I  36 13  1,22312  8  7  50  3  6 

7  5  3  414  I  3  40  13  10  9  21  2  I 

934  1015  3  4  38 14  10  10  26  o  9 

:o  6  5  416  I  5  2915  8  11  18*0  5 

0  II  5  5116  7  6  1316  1  —  I  — 

0  8  6  35 16  9  6  56  16  3  o  29  *0  9 

9  II  7  1416  5  7  3215  II  I  10*0  9 

8  87  49  15  98  615  4  147*0  4 

7  182214.  1183814  6  2220  6 

5  3  8  54 13  10  9  1 1  13  8  2  53  I  6 

369  2912  9  9  5012  8  3  25  2  8 

2  5101411  8104311  10  3  59  3  10 

■•z  311  1610  1011  5611  7  4  56  4  1 1 

—  —  1—  04010106135  3 


6  15  4  3 

7  5°  3  6 

9212  1 


Low  W'ater. 

Aktkrxoox. 

Time.  I  lleiglit. 

II.  M.  I  r.  I 

1  581  o  8 

2  29  I  3 

3120 

3  37,  2  II 

4  20!  3  10' 

5  30, 4  s; 

7249 

8  38I  3  8| 

9  37|  2  3 

10  53'  I  il 

11  43,  o  o 


*  37,  I 
3  9  i 
3  41,  3 
I 


2  4  I  I  5  7  38  4  7 

31412  5  8  57  3  6 

4  513  3  9  59  2  5 

4  46  14  01041  1  7 


5  5  >4  II  5  23  '4  9  1 1  19  o  9 

5  4015  5;  5  5615  3  11  55  o  3 

613I15  716  30  15  4  0120  3 

6  47;i;  67  315  5  o  44  °  I 

7  i8|i  5  3  7  34  15  1  1  16  o  3 

7  52{i4  10  8  1014  9|  1  50  o  8 


n. 

M. 

Last  Quarter 

-  5 

4 

7  INforning. 

2Sew  -  -  - 

'  1  1 

7 

53  Afternoon. 

First  Quarter 

-  19 

3 

2+  Morning. 

Full  -  .  . 

-  27 

6 

1 8  Morning. 

In  Perigee  - 

-  9 

10 

Afternoon. 

In  Apogee  • 

•  2 1 

7 

Afternoon. 

The  limed  of  high  water  are  given  for  Jkleaii  liuw  at  place;  if  Greenwich  or  Ihiilway  time  be  required,— for 
UKtsT  add  18  lu.  I  .  Dr:voNPOJa'  luld  17  m. 

*  Below  zero,  or  datum  to  widch  soundings  on  charts  arc  reduced. 


II 


BRITISH  IRISH  PORTS.  10 


Tlie  times  of  high  water  are  given  for  Mean  lime  at  place  ;  if  Greenwich  or  llailway  time  be  required, ~-for 
PoiiTSMoi'TJi  add  4  m.  J  Dover  subtract  6  m. 

*  Below  zero,  or  datum  to  which  soundings  on  charts  are  reduced. 
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TIDE  TABLES  EOK  THE 


MARCH,  1899. 


SHEERNESS 
(i/.J/.  Doekijard). 

u.  V. 


MonNIN'G.  ,1  AnERNOON.I  MORNINO.  |i  AVTEUNOOX.  ,  MORNINQ.  I  AiTERXOOX 


Time,  illelj 
n.  M.  I 

2  47 16 

3  >515 

3  48  >5 

4  *61*4 


'5  i4;H 

6  12I13 

7  37ii2 

9  >5113 

10  37;i  + 

”  34i»5 


CHATHAM. 

{ir.JJ.  iJodiyard). 

H.  M. 

Hi-b  Water.  An-noxuiATE-IpJ^^j^j  J  ^  Low  Water 


;ht.  Time.  , 

1.  li  u.  il.  I  1. 
0*3  111  5  1 1 

10,!  3  31I15  8 

5,:  4  6'<5  ' 
9l  4  49  ‘4  5 
o'!  5  41 13  s 

4'  6  51  13  o 
1 1 1|  8  26  I  3  I 
5-10  013  10 
4'  1 1  714  11 

6  1 1  5815  II 
-  j  o  21  16  4 

g'l  I  417  o 
2,  I  46  17  3 

2|!  22517  I 
10  3  1  16  7 

2  3  38113  9 

4  4  >7  14  '0 
4!  5  01310 

4  5  51  12  10 
67  012  3 

2'  8  32  12  3 

6  9  55  12  10 
2[io  58  13  7 

O  1  1  40  14  y 


Time.  [Heitjhl.;.  Time.  |  Height. 
II.  M.  r.  1.  I  11.  >1. 1  F.  t. 
2511711,3  61710 

3  21  17  8;  3  38ji7  6‘ 

3  3  5  '7  3  4  '3i'6  n 

43116  6,1  4  32I16  1  ' 

I  :| 

51515  7i  5  4^  15  * 

6  14 14  9  6  54 14  6 

7  40  14  4,  8  29  14  4i. 

9  20 14  8  10  7,1 5  4; 

o  46  16  o'l  I  17,16  Sll 

1  4»  17  3 !  —  I  —  [I 

o  5  17  10  o  27'I8  5|l 

'  o  i  1  'I 

o  49  1 8  II  I  1 1  1 9  3  ! 

1  32  19  5:  I  52  19  6' 

2  11119  5  i  ^  3019  31 

2  49 19  0|  3  818  7i 

3  20 18  2  3  43  17  8' 

4  417  2  42316  8 

44316  I  5  3'i5  4'| 

5  26 14  91  5  53 14  2I 

6  26 13  10,  7  513  61 

7  49'i3  5,  8  35  13  4 

9  21|I3  7:10  3  14  o| 

10  39 14  6,11  815  0| 

13015  6 1 1 1  48,16  o; 

—  I  —  o  3ji6  5, 
o  i8a6  10  o  34,17  3 

o  50  17  7  1  617  lol 

1  22  I  8  O  I  38,18  2| 

1  54'iS  4  2  10^18  4 

2  26  18  2  2  421I8  o 

2  58117  10;  3  i6'I7  7 


2  51  17  II, 

3  21  17  8; 

3  35 '7  3 

4  31  16  6, 

I  !| 

51515  71 

6  1414  9 

7  40 14  4, 

9  20  14  8 

10  46  16  o' 
I  *  42  *7  3  ! 
o  5  17  10 

o  49  1 8  11 

1  32  19  s; 

2  1119  5| 

2  49  19  Oj 

32618  2 

4  4 '7 

4  43 16  I 

5  26 14  9-1 

6  26  1 3  10 

7  49'i3  5, 

9  *i!i3  7j 

10  39  14  6, 

1 1  30  15  61 


Time.  nelt$l)t.{|  Time.  >  Uei^ti 
11.  M.  '  F.  1.  il  u.  21.  F.  I 
9  13  o  5  ;  9  261  o 

9  39  o  8'  9  531  o  1 

10  7,  1  1  10  21I  1 

10  37!  I  7  10  561  1  I 


511  42 
o  14! 
61  I  47! 
'1  3  34 

o  4  58 

°i  5  58 

III  6  47  ■■ 

6!  7  3.'< 
o  8  15  < 
o’  8  53,’ 
7  9  267 

*  9  57 

1  10  28. 


II  171  2 

o  57l  3 

2  41  2 

4  20'  2 

5  30  1 

6  23  o 

7  lO^O 

7  54*1 

8  35'*l 

9  10  ‘o 
9  42  o 

1012  I 
10  45  2 


I!  27,  3  3  II  54:  3  I 

—  I  —  I  o  271  4 

1  9  4  4  I  58  4 

2  48,  3  II  3  36  3 

4  171  3  3?  4  51  *  1 

5  19  2  6];  5  43  2 

641  9  6  22  1 

6  39  I  2I  6  56'  I 

7  13  o  9il  7  ^9  ° 

7  45  °  5li  8  i|  o 

8  17  o  2, 1  8  33,  o 

8  48  o  3j  9  3  0 

9  isl  o  61I  9  33  o 


Phases  of  the 

'moon. 

- 

i>. 

U. 

Last  (Quarter 

-  5 

4 

7  Morning. 

Kew  -  ,  - 

-  M 

7 

53  Afternoon. 

First  Quarter 

-  19 

3 

24  Morning. 

FuU  -  .  . 

-  27 

6 

18  Morning. 

In  Perigee  - 

-  9 

10 

Afternoon. 

In  Apogee  « 

•  21 

7 

Afternoon. 

JIo(/ii’s  declhiation  at  noo'a. 


1  148.21  I  9  128.45  *7  25I  I  N.51 

2  18  25  10  7  6  18  24  21  261  3S.15 


5  24  28  13  10  33  21  19  4  1 29 1  17  20 
6'  23  41  II  14  15  28122  15  34I30I20.  47 


The  tinjC'H  of  bigb  water  are  giveu  for  Mcuu  time  at  place  j  if  GrceIl^Y^ch  or  Itailway  time  be  ru<^uircd|  for 
SHBEBSF.Sb  SMhtrad  3  m.  I  Chatuam  suhtmcl  '2.  he 

*  Ijelow  zero,  or  datum  to  which  soundings  on  charta  ere  reduced. 


DAY. 


BraXISH  A^'D  lEISH  rOETS. 
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MARCH,  1899. 


LONDON 
(Lotldoii  hridrjc). 

A.PKO.X,H.^T..(^,Y.i' 

Morning,  ii  Afternoon 


HARWICH 
{AiKjtl  quay). 


lime.  {Height.  Time.  '  Ueiglit. 
u.  If  V.  I. ,  D.  ^  ;  V.  1 

8  3420  9  8  5020  6 

9  720  3  9  25119  ic 

9  43  19  5  10  2:lS  11 

10  24  18  4  10  4917  • 


HULL 

( Victoria  dock). 

U.  31. 

AJ'PI-OXIMATE ->*'*'*  * 
.AJPI.O.XISIATE  au 

Morning,  j!  Afternoon 


1  18 16  2 

2  45  16  S 

44*83 

5  3  *9  ** 

5  49  2 1  2 

6  3422  o 

7  1722  - 


10“-  5^* 


Equation  of  time  ^ 

t  noon. 

M.n. 

M.  S. 

31. 1>. 

31.  S. 

• 

21.D. 

9 

10  42 

Sub. 

17 

8  31 

Sub. 

25 

10 

10  27 

18 

8  13 

26 

1 1 

10  II 

*9 

7  55 

27 

12 

9  55 

20 

7  37 

28 

*3 

9  39 

2 1 

7  19 

29 

*4 

9  22 

22. 

7  I 

30 

>5 

9  5 

-  ^3 

6  +3 

3* 

16 

8  48 

24 

6  24 

The  tioues  of  liifib  water  are  given  fur  Meau  time  at  place  ;  if  Greenwich  or  Railway  time  be  required,— for 
London  0  m,  |  Harwich  aui^rac^  5  m.  |  Hull  add  1  in. 


AT  NOON. 


TIDE  TABLES  EOll  THE 


MARCH,  1899. 


LEITH 
{Eaut  pier). 

Api*iioximate  -|{;”j^^^  J  iS 
Morning.  !|  Afternoon. 


Time.  ’  llcl( 
II.  H.  I  F. 

+  23  >5 

4  56  '5 

5  33  ‘5 

6  17  1  + 


;Iit.  I  Tlin«.  Height. 
1.  I  11.  M  F.  1 

lil  4  39|'5  9 
7I  5  '4l'5  4 

o  5  54|i+  8 

2  6  43113  8 

,1  ,t 

3  '  7  46' I  z  II 

7  9  *2'i2  5 

610  46  1 2  9 

3  —  I  — 

10  o  3 i'i4  6 
2  1201511 

6  2  5ji7  o 

4  2  46  >7  7 

8  3  26  17  7 

5 1  4  4  '7  ' 

8  4  42  16  3 

9  5  '5  3 

96  714  1 

6  6  5612  11 

4  7  58  '* 

7,  9  ^riri  5 
610  46  1  i  8 
o  II  55  12  5 

-  O  22II2  lO 
4 .  ^  2^3 

4  '  35  >4  10 


Phases  of  the  moon. 


D.  H.  M. 

Last  Quarter  -  5  4  7  Morning. 

Xcw  -  -  .  .  II  7  53  Afternoon. 

First  Quarter  -  19  3  24  Morning. 

Full  -  -  -  .27  618  Morning. 


Moon*s  declination  at  noon. 


2  18  2510 

3  21  3811 


5  24  28  13  10  33 1|  21  19 

6  23  41  1415  28  '  22  1 5 

7  21  21I15  19  26  23  It 

8  17  37 1  16  23  17  1 24  6 


In  Perigee  -  -  910  Afternoon. 

In  Apogee  -  -  21  7  Afternoon.  | 


Tlie  times  of  high  water  aro  given  for  Mean  time  ut  jilace  ;  if  Greenwich  or  Railway  tiiiio  be  required, — for 
Si'NiJEULAND  add  H  m.  I  Koirrii  Sujei.ls  add  C  in.  |  Leith  add  13  in. 


0  ' 

M.D. 

0  * 

23N.55 

25 

I  N.51 

24  21 

26 

3  S.  15 

23  36 

27 

8  18 

21  48 

28 

'3  5 

■9 

4 

29 

17  20 

15 

34 

30 

20  47 

1  1 

6 

25 

48 

3> 

23  8 

BJIlTrsH  AXIJ  IlilSH  rOiiTS. 


23 


TIJL'KSO 

{near  2)ier). 

II.  M. 


jMAIICH.  18‘J9. 

UltKEXOCK 

%luck). 


LIVERPOOL 

(O'eorge  pier). 

H.  M. 


MonNMNO.  I  Al  TKIlNOON.I  .MoRXlXlS.  j  Al-'TKRN'OOX.  I  MORXIXG.  j  Aj-TLIRXOOX.  I 


1  10  29  12  9 

2  I  I  412  2 

511+611  5 

4  o  JO  n  o 

51  410  2 

6  2  17  9  6 

7  3  ;6  9  4 

8  ;  29  9  1 1 

9  6  33  1 1  3 

10  7  17  12  9 

11  7  57  13  II 

12  S  35  1+  7 

13  9  ‘3  ‘4  7 

'4  9  53  >4  ' 


10  46  I  2 

11  2411 


Time,  liei; 
I  II.  M.  I’. 

6  I  57  9 
10  2  28  9 


o  36  10  7I 


;lil.  Time,  neigiit  Time.  Height  Time.  ;  lleigtit. 

I.  H  M.  r.  1  II.  M.  y.  I  II  M.  '  P.  I.  It. 

9  2  12  9  Si  826  4  I  2426  719*1 

7  2  45  g  61  4023  6  I  5625  620*1 

5  3^09  32132+  8  2  3ij2+  121*1 

I  4  38112  5223  5  3  15I22  622*1 


I  36  9 

3  4  9 

4  46  9 

6  4  I  Q 

6  5612 

7  37  <3 

8  1614 

5  54  14 

9  33  ‘4 
10  1313 

10  3312 


10  4  29  8 

4  5  33  ** 
6708 
6  8  33’  8 
o  9  46  9 
3 10  40  9 
411  30  9 

8  —  I  - 

4  o  37  >0 

8  I  iS  10 


9  4  58  S 

361+8 

2  7  50  8 

6  9  13  8 
o  10  1 5|  9 

7  '1  5  9 

II  II  3+10 

o  16  10 

3  o  38 10 
3  I  3840 
I  2  16'  9 


7  3  4°  22 
3  4  5020 

3  6  2721 

98  3  22 

4  9  '°2  + 

910  o  26 

1  10  44  2  8 

311  2829 

2  o  3028 


I  4  ii!20 

10  3  36:19 

o  7  iS'20 
6  I  8  40  2  2 
6  9  362  + 

11  10  22  26 

$11  6  28 

911  49  28 
-  I  o  1030 

7I;  o  +929 

6 1  I  2627 


]  6  1 1 

<4 

1 2 

1 

i  1 

36 

1 

6 

2 

34 

9 

9 

2 

53' 

9 

6  1 

4426 

0; 

2 

34; 

1711 

59 

10 

1  1 

- 

- 

— 

- 

3 

1 2 

9 

3 

3 

3' 

9 

0  2 

44  44 
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44  I  1 2  t  4 : 
28  ;  13  10 
41  "  14!  15 
21  15  19 

37  !  <61 23 


•  +  5  <7  23!«'-5S 

6  1824  21 

4  19  23  36 

:.56  20  21  48 

33  21  I  19  4 

28  22  '  1 5  34 

26  23  II  25 
1724,  6  48 


2 1  ]'  2  6  1  3 
36  27  8 

48  I  28  13 
4  29  ■  17 
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Tiie  times  of  liii:h  water  are  given  for  Mean  time  at  place  ;  if  Dubin  or  Railway  time  bo  ref)Uirerl,— 
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9 

9 

0 

4S 

9 

I 

W'. 

8 

I 

3' 

10 

3' 

2 

I  2 

10 

Til. 

9 

2 

+9 

I 

2 

3 

22 

I  I 

8 

F. 

IC 

3 

52 

1 2 

2 

4 

■9 

1  2 

6 

S. 

1 1 

4 

45 

1 2 

10 

5 

9 '3 

1 

s. 

1  2 

5 

31 

'3 

3 

5' 

'3 

AI. 

'3 

6 

1 1 

■3 

5 

6 

31 

•} 

Tu. 

>4 

6 

5' 

'3 

2 

7 

10 

I  2 

1 

'  3 

7 

29 

I  2 

8 

7 

47 

I  2 

; 

Til. 

16 

8 

5 

I  2 

8 

23 

1  1 

9 

F. 

1 7 

8 

4' 

I 

4, 

8 

59 

10 

c 

.S. 

1 

9 

]8 

10 

5 

9 

41 

10 

c 

5. 

1 

10 

I  1 

9 

8 

10 

47 

9 

4 

M. 

2C 

1 1 

27 

9 

I 

- 

- 

Til. 

2  I 

0 

9 

9 

0 

0 

49 

9 

2 

W. 

2  2 

I 

^7 

9 

4 

2 

3 

9 

S 

Th. 

25 

2 

35 

10 

Cl 

3 

3 

10 

4 

F. 

24 

3 

27 

10 

9 

3 

48 

I 

1 

s. 

25 

4 

8 

I  I 

4 

27 

I 

8 

5. 

26 

+ 

46 

I  I 

1 1 ' 

5 

4 

I  2 

1 

■M. 

27 

5 

2  1 

1  2 

3 

5 

37 

1  2 

4 

Tu. 

28 

33 

I  2 

3 

6 

9 

1  2 

6 

W. 

29 

6 

26 

1  2 

6 

44 

12 

6 

Th. 

30 

7 

2 

I  2 

5' 

7 

20 

1  2 

4 

F. 

3> 

7 

3S 

I  2 

2 

7 

57 

1  2 

0 

Half 

mean  sprin 
range. 

3a 

qIii. 

1  Afternoon.  I 


I  Afternoon.  I 


i  I  TJinc.  Height, 
r.  H.  M.  *  r.  i.  Ik 


Erfmtii/ii  of  time  ai  noon. 


*  times  of  high  water  arc  given  for  Jlean  time  at  jilace  ;  if  Dublin  or  Hailway 
Watf.rkord  add  3  m. 


‘.^'^bc  required, — for 


'Ava 
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TIDE  TABLES  FOR  THE 


Phases  of  the 

moon. 

Lfist  Quarter 

D. 

-  3 

n. 

1 1 

M. 

56  Morning. 

Xew  -  -  - 

-  10 

6 

2  I  Morning. 

First  Quarter 

-  *7 

10 

43  Afternoon, 

I'ull  -  -  - 

-  25 

7 

22  Afternoon. 

In  Perigee  - 

.  6 

I 

Afternoon. 

In  Apogee  - 

-  18 

2 

Afternoon. 

7ft.  QJn. 


Moons  declination  at  noon. 


I  24s.  II  '  9!  8  M.  19  ||  17  '  I9N*.48  25  1 6s.  I 


1+  \\2l 

8  56  I  14 1  24  5  22 


[  s.  37  '30  22  10 


Afternoon.  I  8  2N.39  i6|22  15  24  ii  34 


Tbo  times  of  high  water  aro  given  for  ^Icaii  time  at  place  ;  if  Greenwich  or  Kailway  time  bo  required,— for 
)iKE.ST  luid  18  m.  1  ,  Devosi-otit  add  17  m. 

*  Below  zero,  or  datum  to  which  soundings  on  charts  aro  reduced. 


BRITISH  AHD  IRISH  POETS. 


2' 


(( ’s  AOE 
AT  NOON. 


TIDE  TABLES  EOK  THE 


APRIL,  1899. 


SHEERS  ESS 
{11, M.  Docktjard). 

n.  M. 


CHATHAM 

{U.M.  iJoekyard). 


J  o?  High  Water.  AiTRoxiMATE-{fJ^|fL  g  ^6  Low  Water. 
MonNixo.  '(Afterxoon.  Morning.  Afternoon,  jl  Morning.  Afternoon 

Time.  '  Height.  I  Time-  .llelght.  Time  '  Height,  j  Time.  Height.^:  Time  |  Height.  Time.  .Heigh 


5  58  5  O'H  »|  5  3013  9  5  3  *5  H  5  33i*5 


g|l  I  1511  58  16  l' 


11  05S  I  016  9;  1  20 16 

1 2  I  ;  I  I  40  16  8  j  2  016 


13  +  29  3  32,' 5 


II  nil  4915  2i  —  ,  —  II  5616  II  —  ■  —  l|;  55 
m.  o  715  510251;  801517  3lo3i'i7  711634 

o  2043151011  116  004917101I1  718  0I711 


29  2  55  2  3615  11  j  2  5615  9  2  41  17  10^  3  117  7,|  9 

5c  3  53  3  ‘j'is  71  3  39 '5  4  3  2317  4II  3  4617  i]|  9 

_  _ _ _ _ ! _ |l _ t _ 

Half  mean  spring  I  0‘"'  9'^  I'' 

range.  / 


0  9  48, 

I 

Olio  4|  I 

2  10  22' 

I 

6  10  42  1 

3I11  5! 

2 

31 II  33!  2 

8;,  -  : 

— 

-  j  0  8.  3 

8  0  52 

3 

4!  I  42'  3 

7i'  2  33. 

2 

711  3  21'  2 

9''  4  3 

1 

91  4  39.  > 

9N  5  8 

0 

10"  5  34  0 

260 

0 

1  6  24»o 

9  6  46’ 

0 

3''  7  Si’o 

11  7  29  *0 

5  '  7  501*0 

a  8  10*0 

41  8  29*0 

0"  8  47, 

0 

0930 

3  9  19' 

0 

9  9  35  1 

5  9  50 

6,10  6  I 

4  10  23 

2 

3  10  41  2 

511  I 

3 

2|!ll  25  3 

n  il  54 

4 

ll-  -  — 

81  0  29 

4 

2  1114 

o.i  I  56 

3 

9  2  39  3 

11'!  3  18 

3 

2!  3  53  2 

9'  4  23 

2 

6;  4  50  2 

7‘l  5  >4 

loi  5  35  I 

-  il  5  55 

I 

21'.  6  1 5  1 

n  6  34 

0 

10  6  53*  0 

0!  7  11 

0 

6i|  7  29'  0 

3!  7  48 

0 

4  8  7;  0 

0  8  26 

0 

3"  8  44I  0 

7il  9  2 

0 

6'|  9  20  0 

'ij  9  38 

I 

o|j  9  56  I 

Phones  of  the  moon. 


P.  II.  M 

Last  Quarter  -  3  ii  56  Morning. 
-  -  -  10  6  21  Afonung. 


Moon’s  declination  at  noon. 


In  Perigee  - 
In  Apogee  - 


Afternoon.  I  8 


0 

^  i 

M.l). 

0 

M.D. 

, 

M.D.I 

24 

8.  1  1  1 

9 

8.N 

•'9 

>7 

■9 

S.48 

25 

23 

451 

10 

■3 

28 

18 

16 

33 

2^ 

2  I 

50 

1  I 

■7 

48 

■9 

12 

37 

27 1 

18 

34 

12 

2  I 

7 

20 

8 

1 

28 1 

14 

I(^ 

13 

23 

>3 

21 

3 

23 

29 

8 

56 

>4 

24 

5 

22 

1 

S.37 

30 

3 

'3 

'5 

23 

44 

23 

6 

4' 

2 

N.39 

16 

22 

‘5 

24 

I  1 

34 

The  limes  of  hutli  water  are  given  for  Mean  time  at  place  ;  if  Oi  conwich  or  Railway  time  bo  r64iuired,--ror 
SHEEKNESBSwft^raciSm.  I  Chatham  2  m. 

*  Below  zero,  or  datum  to  which  soundinga  on  charte  are  reduced. 


BRITISH  AHD  IRISH  TORTS. 
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APRIL,  1899. 


LONDON 
{London  bridge). 


Time.  I  Hulglit. 

K.  yt.  I  r.  1. 

I  4  49:20  2 

*  5  3'  '9  5 

3  6  20  1 8  ; 

4  7  22  17  6 

5  8  43  17  4 

6  lo  1617  10 

7  1 1  3218  9 

So  219  4 


o  55  20  4 

1  39  20  II 

2  2121  3 

3  021 


_  i  M 

^  \  I  Atl.  ?  0 

j:  AvtEHNOON. 

Time.  '  FTeiglit 

•  U.  M.  I  F.  J- 

>,  5  9 19  10 

;  5  55 '8  " 

;  6  48  17  1 1 
>8  117  3 

^  9  3o''7  T 

)  10  ;6i8  3 

^ .  o  30  19  11 

41  I  i8'20  S 
1  2  o  2 1  z 

I  2  4' 2'  4 

I  3  '9^‘  ^ 

)  3  5720  9 


HARWICH 
{Angel  qtcay). 

AlTROXriIATE-{  J  -5 


HULL 

( t^ietoria  dock). 


fl  "n  AppnoxiXATR-/ ^1’:  p  ^ 

1  KAtt  G  0  \  r.iLL  G  30 

AFTEnNooN.  Morning.  ||  Afternoon. 


Time.  I  llulght.'i  Time,  l  Uciglu 

II.  M.  f  F.  I.  I  n.  M.  I  F.  J. 


32810  8  3  50 10 

4  1410  3  4  43  10 

5  16  9  iM  5  54i  9 

6  38  9  9  7  25  9 

8  10  10 


7  25  9 

8  50110 


Time.  1  Ilciglil.  Time.  Height, 
n.  M.  I  r.  I,  n.  m.  f.  i,  n. 

9  24119  7]  9  46  19  O  20*7 

10  9^18  5  10  37I17  1 1  2 1 '7 

11  917  5  1 1  48116  1 1  d 

—  —  o  30:16  623-7 

11316  5  I  54116  6  24-7 


9  25110  71  9  55  10 

10  221I I  21 10  47  1 1 


II  10  I  I  8 
II  3211  II 
O  I  3  I  2  o 

05311  10 

1  33  II  8 

2  I  I  I  I  3 


S  1 1  3111  I  ol 


'5  4 

54  '9 

8 

5 

13 19 

3  2 

50 

10 

9 

|6  5 

33  i8 

8 

3 

54 18 

1  3 

30 

10 

3 

1 7  6 

17  17 

8 

6 

43 17 

i  4 

1 2 

9 

10 

iS  7 

1 1  1 6 

9 

7 

41  16 

6  5 

3 

9 

6 

1 9  8 

i6  i6 

6 

8 

56  16 

7  ^ 

8 

9 

4 

20  9 

36  16 

9 

10 

13  17 

0  7 

28 

9 

5 

8  39  9 


o  o  3311  11 
011311  9 

8  15211  6 

3  2  3oj  1 1  c 

9  3  1010  6 

3  3  50  10  I 

o  4  36  9  8 

6  5  33  9  > 

4  6  48  9  4 

518  5  9  7 

9  9  910  c 


2 

34 17 

0 

3 

11  17 

3 

45 18 

6 

4 

14  19 

4 

40;  1 9 

1 1 

5 

3  20 

5 

2520 

1 1 

5 

4721 

6 

9.21 

6 

6 

31  21 

6 

52  21 

8 

i  7 

13  21 

7 

3321 

5 

,  7 

5212 1 

8 

I0|20 

1 1 

8 

2920 

8  48119  I  rj  9  Sjig  4 

9  z8|i8  9'|  9  4818  I 

10  10117  610  34  16  II 

11  2!i6  5illl  3415  11 

—  I  _  o  9;i5  7 

o  46:15  5;  I  22I15  4 


2211  4317  11 

2301018  5 

24  o  52  19  3 

25  1281910 

262  320  3 

27  2  38  20  8 

28  3  14  20  8 

29  3  5320  6 

30  4  3720  2 


—  I  9  36 10  310  010 


1  22I15  4  9*2 

2  3o!i5  10  io’2 

3  3o|i6  11  1 1  -2 


o  3218  101 
I  1019  71 

1  46  20  I  i 

2  2020  6 

25620  9 

3  33  20  7 

f  1420  4 


9  lio  42  10 
III  20  1 1 
511  56  1 1 
O  14  I  1 


4  42|iS 

5  '8119 
5  54120 


6  5  36119  ioli4'2 


7  6  30,20  71I  6  4920  9i6‘2 

7  7  9'20  loi'  7  29  20  11  17-2 

6  7  4920  iOj|  8  920  8i8'2 


8  30:20 

9  J5M9 


8  52120 


Half  mean  spring  I  ,  iin. 


5M9  8j|  9  39|‘9  3|20‘2 

lO"-  5'"- 


A*qiiaft07i  0/  time  at  7ioon. 


Tho  times  of  liigli  water  aro  given  for  Moan  time  at  place  ;  if  Greenwich  or  Railway  time  bo  required, — for 
London  0  m.  |  Harwich  subtract  5  m.  1  Hull  add  \  m. 
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TIDE  TABTJ?S  FOR  THE 


BRITISH  AHD  IRISH  PORTS. 


;h 


APRIL,  1899. 


< 

u 

Ci: 

d 

THURSO 

{near  Serabster  pier). 

APPIiOXIMATK-{  ™ 

Mormno.  .  Afternoo.n, 

GREE 

APJMtOXIMATK 

MoRXIaN’G. 

NOCK 

U.  M. 

1  Rt.'O:  0  30 
■  \  Fall  0  U 

Afternoon. 

lluicht. 

Tiiiiu. 

Height. 

'I'imv. 

llui 

ght. 

Thiiu. 

Height. 

11 

M 

V. 

I. 

II 

M. 

K. 

f 

11 

M 

V. 

I. 

II. 

s. 

1 

1 1 

*9 

1  1 

7 

II 

55 

1 

I 

2 

+5 

9 

5 

3 

9 

3 

s. 

2 

0 

*3 

10 

8 

3 

27 

9 

3 

5' 

8 

1 1 

M. 

3 

0 

54 

10 

3 

1 

30 

9 

I  1 

4 

■9 

8 

9 

+ 

5" 

8 

8 

Til. 

4 

2 

12 

9 

8 

2 

59 

9 

7 

5 

l8 

8 

6 

6 

9 

8 

4 

^v. 

> 

3 

49 

9 

8 

4 

33 

9 

1  I 

6 

53 

8 

3 

7 

36 

8 

> 

Th. 

5 

1  2 

10 

3 

5 

+  5 

10 

9 

s 

'7 

7 

8 

53, 

8 

10 

V. 

7 

6 

I  2 

I  1 

4 

6 

351” 

0 

9 

24 

9 

1 

9 

5'l 

9 

4 

s. 

S 

6 

55 

1  2 

6 

7 

'4 

■3 

0 

10 

16 

9 

6 

10 

4° 

9 

S 

s. 

9 

7 

33l‘3 

6 

7 

52!i3 

10 

1  1 

4 

9 

9 

1 1 

27 

9 

1C 

M. 

lO 

8 

1  1 

>4 

0 

8 

301  >4 

0 

I  I 

5° 

9 

1  ii 

- 

- 

Til. 

1 1 

8 

49  ‘3 

1  1 

9 

8 

■3 

9 

0 

1  1 

1 0 

0 

0 

32 

10 

c 

\v. 

1  2 

9 

28 

'3 

6 

9 

+R 

*3 

2 

0 

53 

9 

1 1 

1 

■3 

9 

10 

Th. 

'  3 

10 

8 

1  2 

9 

10 

28 

I  2 

3 

1 

32 

9 

9j 

I 

5' 

9 

8 

1'. 

*4 

10 

+9 

I  I 

10 

1 1 

I  Oil  I 

4 

2 

10 

9 

0 

2 

29 

9 

4 

s. 

15 

1 1 

32 

10 

9 

1 1 

55 

10 

3 

2 

+8 

9 

2 

3 

7 

8 

1 1 

s. 

1 6 

- 

.. 

- 

- 

0 

■9 

9 

10 

3 

27 

8 

9 

3 

+8 

8 

7 

-M. 

«7 

0 

46 

9 

5 

1 

16 

9 

I 

4 

1  2 

8 

5 

4 

38 

8 

3 

Tu. 

i8 

1 

50 

i  1 

8 

1  1 

2 

29 

8 

9 

5 

8 

8 

1 

5 

42 

8 

c 

w. 

'9 

3 

8 

8 

3 

52 

8 

9 

6 

■9 

7 

II 

6 

56 

7 

10 

Th. 

20 

4 

29 

8 

I  1 

5 

2 

9 

1 

7 

32 

7 

1 1 

8 

6 

8 

1 

]•'. 

2  1 

5 

3' 

9 

5 

5 

56 

9 

10 

8 

37 

8 

3 

9 

5 

S 

6 

S. 

Z  2 

6 

18 

10 

4 

6 

36 

10 

1  0 

9 

30 

8 

8 

9 

52 

8 

10 

s. 

23 

6 

52 

1 1 

4 

7 

8 

I 

9 

10 

12 

9 

0 

10 

32 

9 

2 

M. 

24 

7 

24 

1 2 

2 

7 

39 

1 2 

7 

10 

52 

9 

3 

1 1 

1 2 

9 

4 

Tu. 

25 

7 

5  5 

1 2 

1 1 

8 

1  1 

■  3 

2 

1  1 

3‘ 

9 

5 

1 1 

5° 

9 

6 

w. 

26 

8 

28 

>3 

3 

8 

46 

■3 

4 

- 

- 

- 

0 

9 

9 

7 

Th. 

27 

9 

5 

■3 

3 

9 

25 

■3 

2 

0 

29 

9 

8 

° 

49 

9 

9 

I''. 

28 

9 

46 

I  2 

1 1 

10 

8 

1  2 

8 

1 

10 

9 

9 

1 

3>, 

9 

8 

s. 

29 

10 

3' 

12 

5 

10 

55 

12 

1' 

1 

52 

9 

8 

2 

■3: 

9 

' 

5. 

30 

1 1 

2  I 

1  1 

9 

1  t 

49 

1 

4 

2 

35 

9 

58, 

9 

4 

Half  mean  spring  1 
range.  / 

3“ 

4 

ti 

o'" 

LIVERPOOL 
{Ocorgt  pier). 

f  R[M>:  6  35 
i  K/.LL  6  50 


AprnoxiMATK- { 


Mornin'O. 


'I'iiiic.  '  lU-iiflit. 


15525  * 


38*3 

3i|“ 
+  521 
20  2  I 
+  31” 
+9+4 
3726 


Aftkhnoon. 

Ilvlghl 

r.  I 

124  c 


Time 


161 


22 


1  1 


20  22 
14.24 


I  O'  9 
1  il  9  5926  6| 


21*7 
(t 

M‘7 

:?|24-7 

•7 

|2A-7 

27-7 


10  2028 

11  228 
II  43128 

o  3I27 
o  43  26 

I  2125 
1  5924 


2  10  41;27 
7;jii  2327 

5;i  -  ]  - 

10  O  23I27 

III  I  2i26 

7:  I  +°|2  + 
21  2  18I22 


38,22 

23I21 

24120 

43  ‘9 
2120 


55j22  i: 


9  33|2  + 
10  925 

10  4526 

11  2126 


2027 
2  26 


»  591 
3  52 

5  ' 

6  25 

7  351 

8  32I21 

9  *5123 


+5|25 


9  5»'24 

10  27*25 

1 1  3,26 
II  4027 
noon.  26 
o  41  26 

t  2325 


824 


I20-7 


28-7 


2  ■  2 


3*2 

4*2 

5*2 


6*  2 


8-2 


9*2 

10-2 


12-2 


13-2 

14*2 

O 

i6*2 


1  8  •  2 
19-2 


13“-  9" 


Equation  of  time  at  noon. 


M.D. 

M.  e. 

M.D. 

M.  B. 

M.D. 

M.  a. 

3  57 

Sub. 

9 

r  38 

Sub. 

17 

0  25 

Add. 

25 

2  5 

3  39 

10 

I  21 

18 

0  39 

26 

2  '5 

3  21 

1 

'  5 

■9 

0  53 

27 

2  25 

3  3 

12 

0  49 

20 

I  6 

28 

2  35 

2  46 

■3 

0  34 

2  I 

I  18 

29 

2  +3 

2  28 

'4 

0  18 

22 

1 31 

30 

2  52 

2  1 1 

'5 

0  3 

23 

1 43 

>  5+ 

16 

0  1 1 

Add. 

2+ 

1  5+  j 

Add. 


Tha  times  of  hich  water  ore  given  for  Moon  time  at  place  ;  if  Greonwicli  or  Railway  time  be  required, — for 
TBDaao  mfd  14  m.  I  Gheenook  or/rf  19  m.  |  Liverpool  orfti  Itl  m. 
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TIDE  TABIJiS  FOR  THE 


APRIL,  1899. 


«5  f-e 

V  X 

9  S'* 
e 

PEMBROKE 

DocJii/artl). 

,\rTKOMSI..Tr.-{®™  J  S 

PORTISHEAD 
{Dock  cnlr.). 

n.  M 

{fill  8  w 

HOLYHEAD 

(Pier). 

H.  M. 

A1’I-R0XIMaTE-||;[’^'^[  g  "g 

MonNixQ 

Afterxoon.| 

Morxixo 

.  1  Afternoon,! 

Morning. 

Afternoon.  | 

Time.  fteiclK.  Tinu-.  .  Hclglil.l 

Timo.  Height. 1  Time,  i  Height  1 

Time,  llflght. 

Tiuiu. 

Hfl'siht. 

11.  M. 

11.  M. 

7. 

I.  «.  M.  F.  X. 

H.  71.  F. 

!.  1  11.  Ml 

F. 

I 

11. 

>1  ! 

P. 

1 

s. 

1  4m  0 

9  820 

7  9  »9'9  •' 

lO  o  38 

91021 

37 

8 

0 

48  1 5 

0 
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4 

71 

s. 

2  4  59 

9  5'  19 

4  10  16  18  8 

10  43  36 

711  6 

35 

3 

36 14 

2 

*  3!' 3 

9 

M. 

3  5  5S 

10  4518 

141  1717  5 

11  3633 

II  -  ! 

— 

2 

35 13 

4, 

3 12 

■3 

0 

Tu. 

4  6  55 

'•  53i>7 

3|  _  1  _ 

0  932 

0 

0 

c> 

2 

3 

54 

2 

9 

4  40,12 

8 

\V. 

5  7  5  > 

0  35  '7 

41  I  2017  8 

I  3532- 

5,1 » 21 

33 

5 

T 

*5 

2 

10 

6  713 

2 

Th. 

6  8  44 

^  5 

8 

3-  2  45  >9  ‘ 

3  534 

6  3  47  36 

2 

6 

44 '3 

7 

7  16  14 

I 

F. 

7  9  35 

3  19120 

o|  3  49  20  11 

4  ^3  37 

9  4  53  39 

4 

7 

44  '4 

7 

8  915 

1 

S. 

810  25 

4  >7'ti 

7,1  4  44:2 1  3 

5  21  40 

7'!  5  47:41 

8 

8 

32 

‘5 

6 

8  54j 

>5 

1 1 

s. 

911  15 

5  9i 

22 

10.  5  3223  2 

6  10  42 

7J  6  33143 

4 

9 

15 

16 

3 

9  35*'<5 

6 

M. 

0  oa  6 

5  54't3 

4  1523  5 

6  55  43 

8"  7  1543 

10 

9 

55 

16 

710  I  jjio 

7 

Tu. 

1  0  5? 

6  36  23 

4i  6  5623  3 

7  35  43 

8:  7  55 

43 

4 

iO 

34  '6 

6 

10  52 

1 6 

5 

\v. 

2  5 

7  '5'Z3 

oi  7  33,22  6 

8  14  42 

9  8  3341 

1  I 

1  1 

10 

16 

3 

II  28115 

1 1 

Th. 

3  t  43 

7  5*22 

Oj  8  1 1 21  y 

8  5141 

0  1  9  9  40 

1 

1 1 

4815 

7 

— 

- 

F. 

4  3  37 

8  30 

20 

10 1  8  .4920  2 

9  *639 

1!  9  44 

38 

0 

0 

8 

'  5 

3 

0  30,14 

10 

S. 

5  4  tS 

9  8 

■9 

6;  9  28118  9 

lO  2  36 

9‘]io  20 

35 

6 

0 

52 

14 

4 

I  14113 

10 

s. 

16  5  iS 

9  48 

18 

I  !io  917  6 

10  3934 

3 10  59133 

0 

I 

36 13 

5 

2  0 

>3 

0 

M. 

17  6 

10  32 

16 

IO{IO  58  16  4 

11  2231 

8  1 1  49 

30 

1 1 

2 

27 

I  2 

7 

2  57 

1  2 

3 

Tu. 

1865c 

11  28|i6 

-  1  - 

— 

-  0  22 

30 

2 

3 

3' 

1  2 

OJ  4  10 

I  1 

10 

\\^ 

‘9  7  3; 

0  2 

■5 

1 1  1  0  38I15  1  1 

I  029 

lol  I  39 

30 

0 

4 

50  I  1 

1 1 

5  28 

1  2 

0 

Th. 

20  8  I 

1  lOllO 

2;  I  54116  7 

2  1730 

71  t  53 

3' 

5 

6 

3 

I  2 

3 

6  35 

I  2 

7 

F. 

Z1  8  5- 

2  29  17 

2,  2  59,17  10 

3  28132 

8!  4  1 

33 

10 

7 

3 

I  2 

1 1 

7  28 

■3 

3 

S. 

22  9  4t 

32518 

6||  3  49;'9  3 

4  30135 

1  4  54 

36 

4 

7 

5Y3 

8 

8  1 1 

■4 

1 

s. 

23102 

1  4  1^ 

'9 

lo'l  4  3420  5 

5  '6'37 

51!  5  37 

38 

8 

29  14 

5 

8  47 

■4 

9 

M. 

2  1  1  I 

4  5  5i2o 

iilj  5  15.21  5 

5  57:39 

4  6  17 

40 

2 

9 

4 

'5 

I 

9  21 

•5 

4 

Tu. 

25  m. 

5  352' 

10  5  5422  1 

6  36'40 

lOt  6  54 

4' 

9 

38 15 

7 

9  55 

>5 

9 

W. 

26  0 

2  61322 

4 1  6  32  22  6 

7  13.41 

11  7  32 

4^ 

1 

10 

■3 

'5 

1 1 

10  31 

1  6 

0 

Th. 

27  0  5 

5  6  51 

22 

6  7  II;22  5 

7  5*42 

1,,  8  11 

41 

s 

10 

49  '6 

0 

1 1  7 

■  5 

1 1 

F. 

z8  15 

7  3' 

22 

3,1  7  sizi  c 

8  3141 

4  8  51 

140 

1 1 

1 1 

26ji5 

9 

|i  I  48 

15 

7 

S. 

29  2  5 

8  14 

2  1 

8  8  3721 

9  “  40 

6  9  32|39 

1 1 

- 

1  0  1 2 

•  5 

4 

s. 

3°  3  5 

9  ° 

20 

9|  9  24  *0 

9  53i39 

1 

2||io  i6j38 

0 

37 

'5 

1 

I'  ^ 

'4 

9 

Half  mean  spring  ) 
range.  / 

U'*'  3‘"- 

2 lit.  Qin. 

git. 

Qie. 

Phases  of  the  moon. 


Moon’s  declination  at  noon. 


M.l>. 

/ 

M.)>. 

0 

M.l>. 

0 

, 

'm.d. 

c 

f 

D. 

11. 

M. 

24  s 

1  I 

!  9 

8n' 

'9 

■7 

‘9 

N.48 

25 

16  S 

I 

La.st  Quarter 

-  3 

I  I 

56  Morning. 

2 

23 

45 

10 

■3 

z8 

18 

16 

33 

26 

>9 

46 

New  -  .  - 

-  10 

6 

2  I  Morning. 

3 

2  1 

50 

■7 

48 

'9 

I  2 

37 

27 

22 

29 

First  Quarter 

-  <7 

10 

43  Afternoon. 

4 

18 

34 

12 

21 

7 

20 

8 

I 

28 

23 

53 

Full  -  -  . 

-  25 

7 

22  jVftcrnoon. 

5 

'4 

10 

‘3 

23 

■3 

2  I 

3 

23 

29 

23 

47 

6 

8 

56 

'  '4 

24 

5 

22 

I 

8.37 

30 

22 

10 

In  Perigeo  - 

-  6 

I 

AftomooD. 

7 

3 

'3 

■5 

^3 

44 

23 

6 

41 

In  Apogee  - 

-  18 

2 

Afternoon. 

8 

2  N 

39 

16 

22 

■5 

24 

1 1 

34 

The  times  of  liixh  water  are  given  for  Mean  time  at  place  ;  if  Greenwich  or  liailway  time  bo  required, -  for 
PjtnBEOJil!a<W20m.  I  Pokiibueao  odd  11  m.  |  HolvaEAD  odd  18  m. 
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Tho  times  of  high  water  are  given  for  Mean  time  at  placo  ;  if  Dublin  or  Railway  time  be  required, — for 
Einosi'own  sv^ract  1  m.  for  Dublin  time.  |  Belfast  sahlract  2  m.  |  Londondkuuy  add  4  m. 


(J  'S  AGE 
AT  NOON. 
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TIDE  TABLES  FOR  THE 


SLIGO  BAY 
{^fullagh^noTe). 


APRIL,  1899. 

GALWAY 
{Nimino  pier). 


QUEENSTOWN 

( Scott's  wharf). 


APPBOXn.ATK.{'!“'  5  ”  5 


iloRNiNo.  Si  Artkrxoox.I  Morxixg.  li  Aj-terxoox.  I  Morning.  .  Afternoon. 


^  4  59 
3  5  581 
4^55' 

5  7  5  > 

6  8  44 

7  9  35 

8  10  25 

911  15 
]o  oa  6 

1  1  058 
12  I 

n  1  44 
*4  3  37 

15  4  29 

16  5  18 

17  6  51 

18  6  50  I 

19  7  33 

20  8  15 

21  8  57 
zz  9  40 

23 10  24 
2411  1 1 

2  5  m. 
2602 
z7  o  56 

28  I  53 

29  2  53 


Height.  Tiiiif.  JJi'iglit. 

V  I.  ;  II  M.  r.  I. 

9  9  8  37  9  4 

>9  1 1  9  40  8  10  8  2812  3!  8  $8  1 1  9  8  43  ]o  i'  9  99  9 

)  8  711  28  59  32j!i  3jio  II  II  o  9  38  9  6  10  12;  9  3 

r8  5^;  —  —  105$!  10  111141111  110549  21113819  3 

:  8  6.j  r  12  8  9  —  j  —  jo  24!!  i  5  —  —  '  o  22  9  5 

39  1  j  2  24  9  61  2^1  11  I  34|i2  61  3991  41110  I 

t  9  II  3  1410  4  2  iji3  I  2  2713  8  2  i5|io  6,  2  4310  ri 

510  8||  3  5611  o  2  52|i4  I'l  3  i5ji4  6  3  lojii  3  3  3511  8 

in  4,1  4  3711  6  3  36*14  ir  3  57115  3  3  58'!!  Ill  4  2o!12  1 

5  II  8:  5  igjii  9  4  i8|is  S  4  3S|'5  ^  4  42I12  2.  5  3112  3 

III  8,1  6  on  7  4  5815  6  5  1815  4  5  2412  2^  5  4512  I 

)ii  511  6  38 1 1  15  38115  2  5  58114  10  6  5|i2  oj  6  24'!  I  9 

MO  9a  7  1610  5  6  I7!i4  5  6  37  14  06  43111  61|  7  211  3 

J  10  o,,  7  55  9  76  57113  6  7  18,13  o  7  2iiio  II  i  7  4o;io  7 

i  9  8  37  8  97  39|i2  58  I  II  10  8  010  3  8  20|  9  10 

j  8  5  9  33  8  28  2411  4  8  50I10  9  8  40!  9  6'  9  19  2 
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|io  6  7  42  10  2641114  2  7  413107  611  4  72811  I 

I  9  10,  8  32  9  67  28ji3  6  7  5513  I  7  51  10  10  8  14  10  7 


Time.  1'  Tfiiiu. 

>1.  M.  ff.  t.  I  II.  M  y.  i. 

7  36 13  4,8  112  9 


Time.  Height  Time.  Helulit. 
II.  M.  r.  t.  I  M.  M.  '  K  t 

7  58  10  9:  8  i9|io  5 

8  43  10  ll  9  99  9 

9389  6ioi2;9  3 

10  54  9  21  1 1  38i  9  3 

-  1  o  22  9  5 

1  3991  41110  I 

2  1 5,10  6,  2  43  10  1 1 

3  lojii  3  3  3511  8 
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4  42|12 

5  24,12 

6  5|i2 

6  43!!  1 

7  2lilO 

8  010 
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10  25  8 

1 1  42  8 
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3  5  *0 
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4  2411 
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4010  7 
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53l  8  9 

4.  8  6 
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44 10  I 
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;  1  I  2 
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Half  mean  spring  j  j.;,.  ,_|j 

range.  (  O  / 

Phasp.s  of  the  moon. 


Moon's  declination  at  noon. 


11  J).  >1  I  24B.  1 1  ,  9  •  a 

l.ast  Quarter  -  3  1 1  56  Morning.  2  23  45  10  13 

Xew  -  -  -  .  10  6  21  Morning.  3  21  50  ii  17 

First  Quarter  -  17  10  43  Afternoon.  4  18  34  12  .  21 


I.D.  o  '  IIm.D.I  »  '  llMII.I  •  '  IIm.D.  o  ' 

1  24  B.  I  I  1  9  ‘  8  N.I9  17  19  N.48  !  25  I  16  8.  I 

2  23  45  10  13  28'i8[i6  33126, 19  46 

3  21  50  11  17  48  j  19  12  37  (27  22  291 

4  18  34  12. '21  7I20  8  II  28  23  53I 


fn  Perigee  - 
In  Apogee  - 


7  22  Afternoon.  5  *4  *0  *3  23  13  111  3  23  29  23  47 

—  6  I  8  56  14  24  5  22  I  8. 37  30  22  10 

1  AfteniooD.  7  |  3  *3^  *5j^3  44  *3  i  6  41 

2  Afternoon.  8  i  2N.391  16,22  151124!  11  34 


Die  tinicsi  of  high  water  ure  given  for  Mean  time  at  place  ;  if  Dublin  or  Railway  time  bo  required, — for 
S/.ioo  Bay  9  III.  I  Galway  tuiif  11  m.  |  Qukbkstow.s  acfcf  b  m. 


BETTIRH  and  IETSH  PORTS. 


APRIL,  1899. 


WATERFORD 
<  {Duneannon  fort). 

0  Al-PROXIMATE-{f««  U  ^  _ 

^  itoRXiXG.  I  Afternoon,  i[oRNixa.  Ij  Afternoon.  Mounino. 

Time.  H«iKhl.  I  Tinuj.  Height.  Time.  !  Hdght.J  Time-  Ueiglit.  Time,  Height, 
u.  yL  r.  L  It  M.  r  i.  h.  m.  v.  i.  h.  m.  i  f.  i.  ii.  m-  f.  i. 

1817119-838115  I  j 
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>3  7  5  3i  7  2412  o  I 
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29  7  26  12  2  7  48  12  O 

30810111083311  7 


I'liue.  Height. I 
II.  >1.  Ik.  1. 1 


Half  mean  spring 
range. 


I  e'*-  2'"- 


Equation  of  time  at  nocm. 
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E. 
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3 
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1 
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2 
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i 

3° 

2 

52 

2 

1 1 
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0 

3 

*3 

I 

43  i 

i 

1 

54 

16 

0 
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Add. 

*4- 

I 

54 : 

The  times  of  liigh  water  are  given  for 
Watjskfoed  add  8  m. 


^leau  time  at  place  ;  if  Dublin  or  Riiilway  time  bo  re<iuired, — for 
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TIDE  TABLES  FOR  THE 


rhtJ  tiuKA  of  lii^jh  water  arc  ^'ivcn  for  Aloan  time  at  placa  ;  if  Greenwich  or  Railway  time  be  required,— for 
BiiEsi  (wd  18  m.  I  Devonport  odd  17  m. 

*  Below  zero,  or  datum  to  which  aoundings  on  charts  are  reduced. 


nPJTISH  AND  Iliisir  PORTS. 
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MAY,  1899. 


PORTSilOUTH 

{n.M.  Dockyard). 


DOVER 

{North  jiicif.) 


Water.  Aimioxuiatk- 


Tiiiio  lli‘i;;i 

II.  H.  V. 

z  I  2 
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11. ' 

F. 

1. 

U.  M. 

F 

I. 

4 

3 

25  1  2 

0  7 

54; 

10 

8  24 

2 

3 

9 

4 

25  1  1 

6  8 

59 

2 

8 

9  37 

3 

c 

4 

5 

34" 

3  lo 

18 

3 

3 

1 1  0 

3 

3 

2 

6 

49  11 

3  11 

42 

3 

I 

—  ' 

— 

- 

6 

7 

59  1 1 

10  0 

22 

2 

*  r 

0  57 

2 

6 

1 

9 

I  12 

4l  ' 

25 

2 

* 

1  51, 

8 

8 

9 

54  12 

11,2 

16 

3 

2  40 

0 

1 1 

] 

10 

40  1  3 

2  3 

2! 

0 

7 

3  24 

0 

5 

3 

1 1 

2413 

41  3 

46 

0 

4 

4  8 

0 

3 

3 

-  !  — 

-  i  4 

29 

0 

2 

4  4S 

0 

2 

2 

0 

24 '3 

‘1  5 

7| 

0 

3 

3  26 

0 

> 

1 1 

1 

412 

9  5 

45 

0 

7 

6  4 

0 

9 

6 

1 

43  " 

4  6 

23 

1 

c 

6  4. 

3 

9|  3  4 

3i  3  48 
'O  4  37 
7!  5  34 
6  6  37 
8  7  38 

2835 
9926 
4|'o  '3' 
10  10  57; 
2 !>  I  41 

o  4 

5  o  5^ 
j  I 

3!  >  4'i 
■I  »  3' 
9'  3  24 
3-  4  20I 


2  o,  6  59 
I  e!  7  38 

1  0825 

O  8  9  22 

o  6  10  27 
o  6  1 1  36 
oil  010 

1619 
*  >  55 

2  7.  2  38 

3  o  3  20 

3442 

3  5  4  45 

3  4  5  29 

3  2  6  14 

3  o|  7  2 

^  6,  7  53 

2  o  8  53 


'  7  7  18,  2 

2  4  8  02 

3  °|  8  5*1  3 

3  8'  9  54  3 

3  II  11  13 

3  IQ|  — 

3  8,  o  41  3 

3  I,  '  33  2 

2  3i  2  17  > 

■  7i  2  59  I 

O  I  I  I  3  41  o 

o  6|  4  23,  o 

o  2  5  70 

015510 

o  2  6  38  o 

o  8  7  27  I 

1  48211 

2  1  9  z6  2 


o  I  43 
8  2  24 

4  3  7 

10  3  53 

"  4  41 
-  5  37 

5  6  35 

8  7  33' 

11  825. 
2  9  ‘3 
S  10  I 
4  'o  49' 
1  1 1  37 
I  O  li 


o  I  45| 
8  z  39 


[Iciglit.  .  Titiifl.  I  Ffci'^ht 

F.  1.  I  >1.  U.  j  V.  I.  !•. 

17  2^3  616  9  2  I  •  2 

f  4  s|i5  1°  4 

'5  “  5  815  323-2 

15  31,  6  |6  15  5  24-.2 

[5  iO|  7  25ii6  325-2 

16  8  I  8  24  17  1  26-  2 

'7  5,  9  I7|17  927-2 

18  o'lQ  7118  2  28-2 

8  4  10  33!'8  >  • 

8  411  37|iS  30-8 

8  1;  —  —  1-8 

7  1 1|  o  4iji7  9  2-8 
7  6'  I  23|i7  3  3-8 

7  o'  2  3|i6  8  4-8 

6  3I  2  4515  II  5-8 

5  6!  3  30 15  26-8 

14  10:  4  16,14  ^  i 

14  4  5  814  3  8-8 

14  3.  6  614  49-8 

14  7  7  4141110-8 

15  4  8  oji  5  911-8 

6  2  8  49,  i  o  712-8 

709  37,17  4  1  3-8 

7  8||io  2518  o  14-8 

8  a'lu  13'iS  4  O 

8  6  —  ,  —  i6-8 

870  26|I8  S  17-8 

8  7;  1  i$|i8  6  i8-S 

84a  1218  1  19*8 

710  3  (5|i7  5  20’  8 

704  0I16  8  t 


Half  mean  spring  I 
range.  ) 


Equation  of  iiinc  at  'noon. 


The  tiineu  of  high  water  arc  given  for  Mean  time  at  place  ;  if  Greenwich  or  Railway  time  be  rcunired.— for 
PuuTSMuUTii  add  4  m.  |  DoYE^  su&^ratf  5  m. 


TIDE  TABLES  FOE  THE 


MAY,  1899. 


CHATHAM 
{ff.M.  Dockyard). 

U.  X. 

High  Water.  AFHKOxniATK.Iff'^j®  “  **  Low  Water. 
Morning.  ||  Afternoon.  I  Morning,  li  Aj-teunoo.n 


Tine,  j  Height.^ 
H.  M.  I  F  I. 

4  91610 

5  016  o 

6  Si'S  4 

7  2415  2 

8  45'5  V. 

9  3l 

I  ,  ' 

10  5Zii6  1 1 

<*  39i*7  61 

02179 
o  46  1 8  o 

1  27  1 8  o 

2  5  *7  7 

2  42  1 7  I , 

3  19  16  6l 

3  57  '6  o! 

+  38  15  4, 

5  23  '4  81 

6  20  14  4 

7  26  '4  3i 

8  32  14  4j 

9  36  15  o' 

lo-  30  1 5  10, 
111516  6 

11  58 17  I 

o  19  17  5 

1  2 17  10 

1  46  1 8  1 

2  30 18  o 

3  15  17  8 

,4  6  '7  3 

8l  4  59  16  8 


4  3316  5l>o  >5 

5  3o|‘5  71' I  3 

6  44115  3'i  — 

8  515  2 1  o  47 

9  2zli  5  9 1  2  16 

10  26,16  7I  3  37I 

11  leliy  3i  4  381 


o  24  17 
I  y’iS 

1  46117 

2  24:17 

3  Oji6 

3  3816 

4  '7  15 

5  o  '5 

5  49  '4 

6  53  '4 

7  59  >4 

9  5  '4 

10  415 

10  53  16 

11  37  16 

o  40  17 

1  24I18 

2  818 

2  52  17 

3  4017 

4  32  17 

5  27 16 


3)  4  38| 
I  5  33' 

II  6  21 


10'  7  50 
4 1  8  281 

9  9*; 

3’  9  33 
8  'lo  5 
o  10  41! 

5,1*'  ^5] 

3’l  —  I 

3  o  57 
82111 

I 

5'  3  2oj 
2,  4  17 
*0.  5  6, 

•  I  5  541 

8.  6  40 


10!  8  5i| 
6  9  3'l 
ojio  141 


Height  I  Time.  Uulgb 
V.  I  I  M.  M.  V.  I 

1  4:10  37  1 

2  o  |i  I  32  2 

—  ,i  o  62 

2  9‘  1  31  2 

2  2  3  oil 

16491 

»j  f.  ' 

O  I  I  I  5  60 

o  6  5  58  o 

o  4  6  44  o 

o  5|  7  29  o 

o  6!  8  10  o 

o  9:  8  45  1 

I  3;  9  '7  ' 

1  10''  9  49  2 

2  3'  10  22  2 

2  9 II I  23 

1"  5i|"  5°  3 

—  ;!  o  21  31 

3  8  I  34  3 

3  >  2  47  2  I 

2  6*  3  50  2 

2  O  4  42  1 

1  6,  5  30  I 

I  o  6  17  o  1 

o  9!;  7  20 

o  7,1  7  46  o 

o  5I  8  30  o 

O  5!'  9  II  o 

O  8;[  9  52  O  I 

o  ii||io  37  1 

1  4  II  29  I 


P/iases  of  the 

inoon. 

D. 

a. 

a. 

Last  C^uartcr 

2 

5 

47  AfternooD. 

New  - 

“  9 

5 

39  Afternoon. 

First  Quarter 

-  '7 

5 

13  Afternoon. 

Fuji  -  -  . 

-  25 

5 

49  Morning. 

Last  (^unrtor 

-  3' 

10 

5  5  Afternoon. 

In  Perigee  - 

~ 

9 

Afternoon. 

In  Apogee  - 

-  16 

9 

Morning. 

In  Pcrigr;e  - 

-  z8 

7 

Morning. 

Moon’s  declination  at  noon. 


BRITISH  AND  IRISH  PORTS. 


37 


LONDON 

{London  bridge). 

Aj-pnoxiMATH-fP™  »  »; 


MAY.  1899. 

HARWICH 
{Angel  quay). 

.pn.x™ATE-{Kf,  S  ^ 


HULL 

( Victoria  dock). 
APPR0XI1I.>TK.{«^  J  30 


=  APPnOXlMATE  -IP™  ‘  "j  APPRnXniAIE  -  {JJf.^  5  APPROXIII.ITP.  {  ^ 

’•  Morning,  jl  AfTERNooN.  Morning,  ,j  Afternoon.  Morning,  j  Afternoon. 

Time.  1  Ueiaht.  Time,  i  Helglit.  Time.  (  Height.  |  Time.  Height  Time.  Height  Time.  Height 
H  M.  K.  I.  II.  M.  i  F.  I.  H.  M.  F  I  1  O.  M.  K.  I.  H.  M.  F.  I.  II.  M.  F,  I. 

I  5  2319  6  5  48I19  I  3  2i|io  9  3  4610  710  518  9  10  3418  t 

*  ;  I  I  7  17  I  I  ■  ■  “  ' 


Time.  Uei; 
11  M.  F. 

1  5  23 19 

2  6  1618 

3  7  21  17 

4  8  38  '7 

;  9  55  >8 

6  1 1  2ji8 


;ht.  Time.  )  Height. 
I.  II.  M.  i  F.  I. 

6  5  48I19  I 

8  6  47|18  3 

I  Ill  7  58117  9 
10  9  1818  o 

3  10  29  18  6 

911  32119  I 


3  2||10  9 

4  I2lia  5 

5  >410  > 

6  27jio  o'l 

7  471‘o  3! 

8  55110  7,: 


7  —  —  '  o  I  19  6  9  5311  010  1911  2 

8  028191110  52  20  2104311  4iii  611  5 

9  I  1520  3  1  3820  4 1 1  30 1 1  6.  II  5211  7 

102  020  $  221  20  6  —  101311  “ 

1 1  2  40  20  6  2  59  20  503311  6||  o  53  1 1  5 

12  3  1820  3ti  3  3720  I  I  1311  4,  I  3311  2 


*3 

3 

5619 

10 

4 

15 19 

8 

I 

53," 

oj 

2 

12 

10 

10 

'4 

\ 

34  '9 

5II 

4 

S3  '9 

2 

2 

3i|io 

8'! 

2 

49 

10 

6 

1 5 

5 

12  18 

IO| 

5 

32  18 

5 

3 

9  10 

4 

3 

29 

10 

2 

16 

5 

54  18 

111 

6 

■7  >7 

9 

3 

5010 

0 

4 

12 

9 

1  1 

17 

6 

41  17 

4 

7 

6  17 

1 

4 

35;  9 

lO': 

5 

0 

9 

8 

18 

7 

33  >6 

1 1 . 

8 

416 

1 1 

5 

27I  9 

7; 

5 

56 

9 

6 

•9 

8 

37  '7 

0 

9 

10  1 7 

2 

6 

28  9 

7,1 

7 

2 

9 

8 

20 

9 

43  ‘7 

1 

10 

*4*7 

6 

7 

36|  9 

9; 

8 

7 

9 

1 1 

2  14 17  o' 
31618  6. 

4  12  19  51 

5  020  2 , 

5  4620  6! 

6  3 1  20  sli 

7  1 1  20  51! 

7  5 1  20  o 

8  29  19  61 

9  718  s' 

9  48  17  10 

10  34  17  o, 

11  3016  4  i 

02162 

1  416  0| 

2  3  16  3 


I21I10  4317  9  11  1018  ol  8  35<io 


23 

0 

i|i8 

9 

0 

26  19 

2 

10 

lyiio 

10 

40 

1  I 

0 

4 

37|i8 

24 

0 

50I19 

6 

I 

12I19 

9 

1 1 

3(1 1 

2 

1 1 

25 

I  1 

4 

5 

■9|>9 

2^ 

1 

3420 

0 

I 

5520 

2 

1 1 

47  11 

s 

- 

- 

— 

- 

6 

3  20 

26 

2 

i6|2o 

4 

2 

37  20 

£ 

0 

911 

6 

0 

3<^ 

1  I 

7 

6 

48  20 

27 

2 

58I20 

8 

3 

20  20 

8 

0 

5211 

7|! 

1 

•s 

I  1 

6 

7 

3420 

28 

3 

4320 

7 

4 

6  20 

7 

1 

38]i  I 

5' 

2 

I 

1  1 

4 

8 

20  20 

29 

4 

30j20 

6 

4 

5520 

4 

2 

26!I  1 

3:l 

2 

52 

1 

2 

9 

10  20 

30 

s 

20I2O 

1 

5  4619 

8 

3 

i8ii  1 

0 

3 

44 

10 

10 

10 

3|>9 

3‘ 

6 

i3|i9 

3 

6  43  18 

1 1 

4 

1  1|10 

8ii 

n 

4 

39 

10 

6 

1 1 

i|i8 

Time.  Height. 

II.  M.  F,  I.  1>. 

10  34 18  421-2 

11  45  17  6  { 

o  25  17  323'2 

1  40  17  2  24  -2 

2  46  !  8  023*2 

3  45  19  o  26*2 

4  37  19  10  27*2 

5  23  20  5  28*2 

6  9  20  7  • 

6  5 1  20  70*8 

7  31 20  31-8 

8  1019  9  2*8 

8  48  19  I  3*8 

9  27 18  3  4-8 

10  1017  5  5*8 

11  016  8  6*8 

—  —  }) 
o  34  16  o  8*8 

1  34  16  19*8 

2  30  16  7  10*8 

3  2417  711-8 

4  1418  6  1 2  *  8 


Half  mean  spring  J  ,  4I0, 

range.  f 


Equation  of  time  at  noon. 


3  41  Add. 

3  44 


3  47  .-Idd. 
3  +5 


a.  s. 

3  17  Add. 


The  times  of  high  water  are  givou  for  Mean  time  at  place  ;  if  Greenwich  or  Railway  time  he  required, — for 

London  0  m.  |  Harwich  subtract  6  m.  |  Hull  add  1  m. 


AT  NOON. 


TIDE  TABLES  FOR  THE 


MAY.  1899. 


SU.NDKRLAND 
(A’bW7i  doeh.) 


^  S  aocit.) 

■“  o  *  **■ 

h  o  :<  ArpuoxiMATK-/ n*®*:  ? 


Mounin’o.  |1  Aftehxoos*. 
11nie.  I  liL-lght.li  Time.  I  Height 


NORTH  SHIELDS 
(1/010  ligJilhoxise). 


1  411151  6  59I12 

2  5  47  8  lil2 

3  6  40  g  1 2  1 1 

4  7  30  10  30  1 1 

5  8  1911  39  1 2 

69  80  812 

7  9  57  I  313 

8  10  48  I  54  13 

911  40  2  42  14 

10  0133  3  24 14 
n  I  26  4  314 

12  2  19  4  40 ,3 

13  3  10  5  1913 

14  3  5S  5  59 >2 

15  4  44  6  42  12 

lu  5  28  7  29  I  I 

■  7  6  ic  8  21  1 1 

■  S  6  5 1  9  20  lo 

19  7331025  10 

20  8  16  1 1  24/11 


219  2 

22  9  50 
23 10  43 
2411  40 
2  5  111. 

26  o  40 

27  I  42 


28  2  43 

^9  3  +' 

30  4  36 

31  5  28 


0  39  1 2 

1  27  12 

2  1413 

^  59  '3 

3  4'li4 

4  I5li4 

5  'o'i4 

6  0,13 

6  57|i3 

7  57:12 


I. ''  II.  M.  I  r.  I. 
9  7  29I12  5 

lit  8  3311  10 

8  9  50  1 1  7 

811  7,1 1  10 

2|  —  — 

o  36^2  10 

zjj  I  29113  6 

8‘|  2  18113 

oil  3  4,14  ' 
2|1  3  44|i4  2 
4  22], 4  o 
9;  4  59,13  6 
3jl  5  39  '2  11 

7I1  6  20  12  3 
oil  7  511 1  9 

61  7  54I11  3 

o:i  8  49iio  10 
995210  9 

1010  56  10  II 
2jii  5011  5 

-  o  15  II  9 
i|l  I  312  5 

9i|  I  51  15  I 
4  '  2  37I13  7 

9'  3  2013  II 
2,|  4  3|i4  4 

5i  4  47:14  4 

3"  5  34  '4  o 

9ll  6  28113  6 

3:  7  27!i3  o 

9  8  27 12  6 


Time,  i  Height. I  TliiiA 
II.  M.  t  r.  I.  H  H  M. 


II.  M.  •  r. 

7  iii3 

8  512 

9  221 1 


01  7  32112 
4'l  8  42112 
lolio  3. II 


10  4212  Ojl  I  1912 

11  ?2,I2  6|  —  I  - 


3'  I  3713 
013  10.  2  22|I4 


i  43'H  3l| 

3  2414  5|i 

4  3''4  3i| 

4  43  13  io;l 


5  23;!3 

6  3I12 


3i|  3  4114 

5|i  3  43|14 
3i|  4  2314 
loll  5  3I13 
3|  5  43|i3 


6  3I12  9'  6  23112 

6  44,12  37712 

7  31  1 1  87  581 1 

8  2711 1  I  8  58  1 1 

9  3i!io  1 1  10  4'i  I 

10  37I1 1  I II I  811 1 

11  37jii  6;  —  - 

o  4!  1 1  9'  o  29  12 

o  52,12  3I  I  I4I12 

1  36-12  10 1  I  57ji3 

2  1813  6,  2  39 13 

2  59  14  o  3  20 14 

3  4l"4  4'  4  314 

4  26114  6  4  49114 


4  3I14 

4  49114 


Half  mean 

raime. 


mean  spring  I  _|, 

range.  J  ^ 

Fhaxcs  of  Ihe  moon. 


6  4  13  11:  6  31  13  9 

6  39.13  6  7  28,13  3 

8  ojiz  iij  8  331^2  7 

7II  4in. 


LEITH 
{East  pier). 

AmioxiiTATF-f  P!'®';  !J 

*  r.\LL  0  1j 

1 

j  Aftfhnoox.  I 

1  Time.  1  lit 

/■'lit 

Time.  '  lit 

11. 

M. J  K. 

t. 

If. 

.M.  V. 

1. 

5 

58114 

6 

6 

28  14 

I 

7 

'|13 

9 

7 

3713 

6 

8 

17I13 

4 

8 

57  '3 

3 

9 

37113 

4:1  10 

13  13 

6 

10 

45i'3 

10 

ii  1 

'5  '4 

2 

1 1 

42|i4 

5 

- 

- 

- 

0 

7^14 

9 

0 

3115 

2 

0 

54ii5 

6 

I 

17  15 

9 

1 

40  15 

1  I 

2 

2  16 

1 

2 

2216 

2 

2 

41116 

I 

3 

0  16 

Q 

3 

19  15 

9 

3 

38:15 

6 

3 

57ii5 

2 

4 

i7'i4 

II 

4 

37  14 

7 

4 

57  14 

4 

5 

18  14 

5 

41  13 

9 

6 

413 

5 

6 

2813 

I 

6 

54  12 

9 

7 

22  12 

b 

7 

52  12 

5 

8 

24  I  2 

4 

8 

57iii 

3 

9 

30'  I  2 

4 

10 

1  1  2 

6 

10 

30  12 

9 

10 

57ii3 

0 

1 1 

22113 

3 

1 1 

46:13 

/ 

- 

'  1  “ 

-  i 

0 

S|i3 

1 

0 

3oi'4 

0 

52114 

9 

I 

14I15 

2 

I 

36  13 

6 

I 

58  15 

9 

2 

'9,16 

0 

2 

39  16 

2’ 

3 

o;i6 

3 

3 

22;i6 

3 

3  44,16 

4 

8:13 

1 1 

4 

33 15 

9 

4 

59' ‘5 

7 

5 

26  1  5 

5 

5 

55!'5 

2 

6 

^5  14 

10 

6 

57II4 

6 

7 

29  14 

2 

Moon's  declination  at ; 


K  li.  I 

La.st  Quarter  -  2  5  47  Afternoon. 

New-  -  -  -  9  5  39  Afternoon.  j  1  |c 

First  Quarter  -  17  5  *3  Afternoon. 

Full  -  •  -  -  25  5  49  Morning.  ^ 

Last  Quarter  -  31  10  55  Afternoon.  j  ^ 


In  Perigee  -  -  1  9 

In  Apogee  -  -  16  9 

fn  Perigee  -  -  28  7 


Afternoon. 

Morning. 

Morning. 


IN.  6  !  I  3 

<5  4*  .1  14 

II  52  1  !«; 


0  ' 

!  M.D. 

0  ' 

20  N.  I 

!  '7 

9N.33 

22  3  I 

1 

4  55 

23  48 

'  '9 

0  2 

^3  51. 

20 

4S-  57 

22  431 

2  1 

9  52 

331 

22 

14  28 

17  321 

23 

18  30 

13  48  i 

24 

21  37 

52  29  16 


Thu  times  of  high  wutor  aro  given  for  Mean  time  at  plneo ;  if  Greenwich  or  Kailway  time  be  roquired  -  for 
^i-Wi.l/i/f  Avn /V/V.;  m  I  NriKTII  Hiukliik  n//// n  in  I  . . 
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MAY,  1899. 


..  THURSO 

Ct  ^near  HcrabsUr  pier). 

H  APl-KOXI.HATB-{f;f’  ® 


GREENOCK 

(2/<5<  dock). 

H.  M. 

tJYIMATP  ® 

t)xrMATR-|  Fall  g  o 


LIVERPOOL 

(Oeorge  pier). 

,OXIMATK-{«;f'  5  ^ 


Mohnino.  ]i Afthunoon.  Moits'iNO.  'Afternoon',  Mornino.  ^Afternoon. 


2  O  5IIIO 

3  2  7I10 

4  3  3'''o 

5  4  46 

<5  5  44,“ 

7  6  3211 
87  812 

9  7  5013 

10  8  2813 

11  9  812 

12  9  4S'i2 
1310  28  1 1 


'  o  1911 

i  I  27  10 

^  2  49  10 

4  1010 

5  *710 
16  911 

'  6  5212 

7  34 

8  813 
8  48  1 2 
92812 

10  8  I  1 

10  48  1 1 


’lit.  TInte.  jlleight.l  Time.  -  IlclgM.  Time.  I  llei; 
I.  II.  M.  '  P.  >  j  *<  '  F.  1.  II.  M.  '  V 

o  3  22  9  3  3  49  9  12  33  24 

54189  o  4  49  8  10  3  29123 
2  5  23j  8  8  6  08  74  41I22 

46378  617148  76  2I22 

9  7  50  8  9I  8  23^  8  r  I  7  19  23 

0  8  53  9  il  9  22  9  38  2024 


4  9  +9'  9 

I  1  10  39  9 
2  I  I  28  9 

II  - !  - 

6  o  33  9 
10  I  12  9 
2  I  50  9 


4I  10  14;  9 

sl  “  4!  9 

6|  1 1  519 

10  12  9 
O  >3  9 
5|  *  3*  9 

3  2  9;  9 


5  9  '°'25 

6  9  5626 
710  42  26 

7  1 1  2326 

6  —  I  - 
4  o  23^26 
21  125 


Time.  Uuig 
j.  n.  M.  K 

93  022 

61  4  321 

7  5 

lo'i  6  42  22 

9'i  7  S'  ^3 

91  8  4624 

8l  9  3325 
610  19  26 
7''i I  3  26 
7 III  4326 
-  o  3  26 
2  I  o  4225 
6'  I  2024 


15 

I 

55 10 

31 

— 

3 

6- 

8 

io|  3 

»7, 

8  9 

2 

I7'23 

5II  2 

38  21 

I  I 

i6 

0 

20  9 

1 1 

0 

46 

9 

8  3 

49 

8 

7|  + 

12I 

8  6 

3 

0  22 

0?  3 

2321 

0 

17 

I 

'3  9 

5!; 

43 

9 

4  4  36 

8 

5'  5 

2! 

8  4 

3 

4921 

'  4 

1  7  20 

0 

iS 

2 

151  9 

3' 

2 

50 

9 

3  5 

30 

8 

3I  6 

0 

8  2 

4 

48  20 

7.  5 

22  19 

9 

>9 

3 

26;  9 

3 

4 

0 

9 

4  6 

3* 

8 

2j  7 

4 

8  2 

5 

5720 

5  6 

3  I  20 

6 

20 

+ 

30'  9 

6 

4 

58 

9 

8  7 

34 

8 

3!  8 

31 

8  4 

7 

2  2  I 

+'  7 

32  2  1 

6 

2  1 

5 

24I  9 

i|i 

5 

48 10 

3  8 

31 

8 

6'  8 

57' 

8  8 

S 

0'22 

5'  8 

2522 

7 

22 

6 

lo'io 

8 

6 

31 

1  f 

‘  9 

22 

8 

10'  9 

47; 

9  0 

8 

48  23 

i  9 

1023 

10 

6 

50  1 1 

7 ' 

7 

9 

1  2 

0  !0 

1 1 

9 

1  10 

35! 

9  ^ 

9 

3124 

6!  9 

5225 

3 

2  \ 

7 

28  12 

5 

7 

47 

I  2 

9  10 

59' 

9 

311 

22 

9  4 

10 

14125 

4 ' 10 

36  26 

4 

25 

8 

7  «3 

0 

8 

27 

>3 

1  1  I 

45' 

9 

5 

— 

10 

58  26 

■i  >  ■ 

20  26 

1 1 

26 

8 

48 13 

2 

9 

10 

«3 

2  0 

8 

9 

6,  0 

3' 

9  7 

1 1 

43  26 

5  - 

- 

- 

27 

9 

33  ‘3 

1 

9 

57 

1 2 

1  0 

54i 

9 

8  I 

18 

[ 

9  9 

0 

627 

7:  0 

29  26 

6 

28 

10 

23  12 

9 

10 

50 

1 2 

6  I 

42, 

9 

9;  ^ 

6| 

9  9 

0 

52,27 

eji  I 

1625 

9 

29|l  I 

1812 

3. 

1 1 

47 

1 1 

I  2 

3> 

9 

8  2 

515 

9  7 

1 

41 26 

10  2 

625 

0 

30 

- 

- 

-  '! 

0 

'7 

1 1 

7  3 

22 

9 

6,  3 

49' 

9  5 

2 

3225 

I  ii  2 

5924 

4 

31 

0 

48'!  I 

4' 

I 

20 

1 1 

*  4 

16 

9 

4'  4 

43 

9  2 

3 

2724 

“1  3 

t 

5623 

1 

Half  mean  spring  I  gct. 


13"  O'"- 


Hqiialioii  of  time  at  noon. 


3  1 7  .Vclcl. 
3  II 
3  5 


Tlio  tiiiic.i  of  high  water  are  given  for  ifeau  time  at  place  ;  if  Greenwich  or  Railway  time  be  required, — for 
Tuunao  add  14  m.  1  GllEESoCK  add  19  m.  |  Liverpool  a/ld  12  m. 
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Phases  of  the  moon. 


Last  Quarter  -  ^ 

New-  -  -  -  c 

First  Quarter  -  i; 
Full  -  -  -  -  2f 

Last  Quarter  •  3 1 

In  Perigee  -  •  1 

In  Apogee  -  - 

In  Perigee  -  -  2! 


5  47  Afternoon. 
5  39  Afternoon. 
5  13  Afternoon. 
5  49  Morning. 
10  55  Afternoon. 

9  Afternoon. 

9  Morning. 

7  Morning. 


Moon*8  declhiation  at  noon.  | 

M.D. 

o 

'  IM.D. 

e 

' 

M.I).  a  '  H.D. 

a 

/ 

1 

'9 

8.  to 

9 

20N.  1 

17  9N.33  as 

23  s 

31 

2 

'5 

2  i’ 

10 

22 

3> 

18  4  35  26 

*3 

54 

3 

lO 

+ 

I  I 

23 

4« 

19  0  2  27 

22 

42 

+ 

+ 

35 

12 

23 

51 

20  49-57 

<9 

59 

5 

I 

N.  6 

<3 

22 

43 

21  9  52  29 

16 

I 

6 

6 

4-‘ 

■4 

20 

33 

22  14  28  30 

I 

8 

7 

1 1 

52 

>5 

17 

32 

,23  18  30  31 

5 

42 

8 

i6 

24 

]6 

■3 

48 

'24  21  37 

1 

The  times  ofhiirli  water  are  (riven  for  Mean  time  at  place  ;  if  Greenwich  or  Railway  time  be  required,— for 
Pembroke  aiw  20  m.  I  Poktisheau  odd  11  m.  |  HuLviiEAn  add  18  m. 


BEITISH  AND  IRISH  POETS. 
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MAY,  1899. 


KINGSTOWN 

( )Vat*rhvj  pier). 

AlMHUXIMATK.}“;f'  J 


bklf.ast 

( iVcir  dock). 

Al-1*RUX1>IATE.{g;^jJ^  J 


LONDONDERRY 
{Ship  bridge). 

™oxniAT*-{«f,^'  “  J5 


MniiNiJcu.  |i  Aktkunoon.  I  Morxino.  Ij  Aftkrn’oon.  I  MoRxrxo.  j  Afternoon. 


'I'litiv.  '  Ilelt^lit.  TliiiiJ.  Uolght 
M.  it.  I  p.  I.  II.  M.  I  K.  I. 

1  2  311  9  II  I  3  09  9 

2  3  321 9  7';  4  71 9  5 

3  4  45'  9  3!  5  22  9  2 

4  3  59  9  363+9  5 

57  6|  9  7'!  7  36  9  10 

6  8  6|io  o  83510  2 


79  3I10  492810  6 

8  9  51!io  7  10  12  10  8 

9  10  33‘io  9  10  5310  10 

1011  1310  lOM  3310  9 

1 1  1 1  53  10  8 

1 2  o  1 2110  6  03110  4 

1  3  O  5  l|jO  2'  1  I  rio  O 

14  1  3>1  9  '0  I  5^!  9  7 

1 5  2  141  9  5  2  37  9  3 

]6  3  o|  9  ji  3  251  9  0 

17  3  ;2>  8  10  +  221  8  9 


‘I'liiio.  I  Utilglit.  Tlniti.  I 
II.  M.  r.  I.  j|  n.  3(.  I  ] 

2118  10, 2  +2 

3  >5!  8  7!  3  5°! 

4  271  8  5,  5  51 

5  42,  8  +  6  171 

6  51]  8  5|.  7  23: 

7  511  8  8  8  16' 

8  +1;  9  o’  9  +' 

9  ^71  9  3,  9  49 

10  1 1.  9  5'  10  32 

10529  4  1 1  10 

11289  3  "  47 

—  07 

o  27,  900  +7^ 

I  8  8  10  1  31 
I  55!  8  7  2  19 


Time.  Height. 

II.  M.  V.  I. 

II  +7  6  3 

o  27  6  o 
1  57  5  *1 
3186  z 

4  20  6  8 

5  6  7  o| 

I  5‘  7  4!' 

6  37  7  6|. 

7  23  7  7 

8  +17  7' 

8  4>l  7  5:^ 

9  i6j  7  i’ 


TIido.  Uclglit.l 
II.  Ji.  r.  1. 


•  -  -  y  •  ‘  H 

2  40  6  023* 

3  52  6  52+- 

4  44  6  1025’ 

5287  2  26 ■ 

6147  5  27- 

7  07  628* 

7  45  7  7  « 

8  23  7  6  o- 


iS 

4 

55 

8 

8: 

1 

»4 

8 

8 

19 

5 

54 

8 

9 

6 

*4 

8 

10 

20 

6 

5* 

9 

0 

7 

18 

9 

2 

Z  1 

7 

44 

9 

4' 

8 

10 

9 

6 

2Z 

8 

35 

9 

9 

9 

0 

9 

1 1 

2.1 

9 

25 

10 

1 

9 

47 

10 

5 

24 

10 

8 

10 

5 

10 

28 

10 

7 

2  N 

10 

48 

10 

9 

1 1 

9 

10 

10 

z6 

1 1 

3‘ 

1 0 

1 1 

1 1 

54 

10 

1 1 

27 

0 

■7 

10 

10 

zR 

0 

4' 

10 

9' 

1 

7 

10 

8 

29 

1 

33 

10 

6 

2 

0 

1 0 

4 

30 

2 

29 

10 

2 

2 

58 

10 

1 

3« 

3 

28, 

9 

1 1 

3 

59 

9 

9 

2  +3:  8  +  3  8  8 

3  36;  8  24  58 

4  35'  8  05  58 

5  361  8  06  6  8 

6  361  8  17  58 


2198  5  I  I  20 

3883  — 

4  58  1  o  55 

558026 


2  8  4>l  7  5:^  8  59I  7  3  '"8 

I  9  ifii  7  i'  9  34I  6  1 1  2  ■  8 

1  952  6  8101  o|  6  6  38 

9  10  30  6  4  10  53I  6  I  4-8 

5  1 1  20  5  1 1  ,i  I  +9  5  85-8 

3  —  —  o  21  5  6  6- 

I  o  55  5  si  I  30  5  4  J 


Half  moan  spring  | 

rangf.  ( 


M.  «. 

3  o  Add. 


18  05  58  02  65  5!  2  42  5  68 

18  06  6  8  0  3  14  5  8|1  3  43  5  10  9 

I  8  17  58  2  4  76  Ojl  4  30  6  3  10 

Is  37558  44516  5;,  5  "7  6  7  II 

18  6  8  39  8  9  5  29  6  915  50  61112 

1811:9239  16117  oil  6  33  7  213 

19  2  10  69  3  6  56  7  41-  7  19  7  5  >4 

I  9  4  10  48  9  5  7  4*  7  6*  8  27  7  C 

19  5  1 1  30  9  5  8  23  7  8  [  8  44  7  816 

I  9  5,  —  -  9  5  7  7I  9  26  7  6  17 

*9  4042I9  49  49  7  4  10  137  21S 

9  3‘  *  39  9  2  10  39  7  on  861019 

9  I!'  2  401  9  O  1  I  42  6  8rj[  -  —  20 

8  lO!  3  42,  8  9  o  19  6  5'  o  59  6  3  ({ 

I 


Uquafion  of  time  at  nuo/i. 

8.  M.l>.  3£.  S.  I  X  i>.  1  M.  ».  I 

3  41  i  Add.  17  .  3  47  Add.  25  3  *7  1  Add 


The  times  of  liigli  water  are  given  for  Mean  time  ot  place  ;  if  Dublin  or  Roilway  time  bo  required,  for 
Kingstown  fubtraet  1  m.  for  Dublin  time.  |  Brlfast  siibtrnet  2  m.  |  Lonhondeiiry  add  I  m. 
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I  19S.10  9I20N.  I  ji7  9N.33  25I23R.31 


2  I  10  22  3 1  I  1 8 ' 

4  I  1 1  23  48  19 


55  *3  54 

2  27  22  42 


In  Perigee  - 
In  Apogee  - 
In  Perigee  - 


Afternoon. 

Morning. 

Morning. 


3  10  4  I  II  23  48  19  o  2  27  22  42 

4  4  35  I  '  ^3  5>  jJo  48-57  28  19  59 

5  I N.  6  '  1 3 ,  II  4.3  21  9  52  29  16  I 

6  6  41  1  14120  33  22  14  28  30  11  8 

7  n  52  I  ■  5  '7  32  23  18  30  3>  5  4^ 

8  16  24  16:13  48  24  21  37 


TLn  times  „r  l.i.^l,  water  are  iriven  lor  Mean  time  at  place  ;  if  Dublin  nr  Raibvay  time  be  reqnired.-foi 
Sligo  HAV  n,/,/_9  ni.  |  GAbtvAV  ari-f  1 1  I  Quebnstown  arW  8  m. 


BRITISH  AND  IRISH  PORTS. 


MAY,  1899. 


.  WATERFORD 

\  <  {DuTLcantum  fort).  M  "a 

O  «  B.  M.  §  8 

I  I  Al'l'KOXIMATE.{gf,,>i,“  ^ _ _  _ 

^  ”•  Morxing.  afternoon.  Morning.  Afternoon.  Morning.  Afternoon. 

Time.  Helsht.  Time.  Height.  Time.  Height.!  Time,  i  Height.  Time.  Height.  Time.  Height. 

H.  31.  r.  I.  H.  .V.  V.  I.  u.  M.  p.  I.  n.  >1.  p.  1.  H-  M.  r.  I.  n.  >i.  p.  i.  p. 

M.  I  8  57  II  4  9  23  **  * 

Tu.  2  9  53  'o  10  10  29  10  8  I 

W.  311  610  6  n  41  10  5  23’2 

Th.  4  —  —  o  i;  10  6  24-2 

F.  5  o  48  10  8  I  20 10  1 1  25*2 

S.  6  I  52  II  2  2  2411  5  26-2 

S.  7  2  55  II  8  3  2411  10  ;  j  27-2 


3 

51 

I  2 

0 

4 

‘7 

1  2 

4 

4^ 

I  2 

3 

5 

5 

I  2 

5 

25 

12 

2 

5 

45 

I  2 

6 

5 

1  2 

0 

6 

25 

1  I 

6 

45 

I  I 

10 

7 

4 

I  I 

7 

23 

I  I 

6 

7 

4> 

1  1 

7 

59 

I  1 

2 

S 

18 

I  1 

8 

37 

10 

9 

8 

56 

10 

9 

16 

10 

5 

i  9 

40 

10 

10 

6 

10 

0 

lio 

36 

9 

9  II  36  9  9 

0599 

II  I  I  10  I 


2 1 

I 

28 

10 

3 

I 

56 

10 

22 

2 

25 

10 

10 

2 

53 

1  1 

^3 

3 

20 

I  I 

4 

3 

46 

1  I 

24 

4 

1 2 

1  1 

10 

4 

37 

1  2 

25 

5 

I 

12 

I 

5 

24 

12 

26 

5 

46 

1  2 

3 

6 

8 

I  2 

27 

6 

3' 

1  2 

5 

6 

55 

1  2 

28 

7 

'9 

1  2 

4 

7 

43 

12 

29 

8 

7 

12 

2 

8 

3' 

I  2 

30 

8 

56 

I  I 

10 

9 

21 

1  I 

31 

9 

47 

1  1 

4 

10 

>5 

1  1 

Half  mean  spring 
range. 


Equatiem  of  time  at 

noon. 

M.D.  M. 

s. 

N.D. 

U.  6. 

>I.P. 

3a.  s. 

M.l>.  1 

M. 

u.  1 

'  3 

0 

Add. 

9 

3  41 

Add. 

17 

3  47  Add. 

*5  1 

3 

17  j  Add. 

2  3 

7 

10 

3  44 

18 

3  45 

26 

3 

1 1 

3  3 

>4 

1  1 

3  46 

•9  1 

3  43 

27 

3 

j  i 

4  3 

20 

12 

3  48 

20  ' 

3  40  i 

28 

2 

58  ! 

5  3 

25 

■3 

3  49 

2I 

3  36 

^9 

2 

5‘ 

6  3 

30 

>4 

3  49 

22 

3  32 

30 

2 

43 

7  3 

34 

■5 

3  49 

^3 

3  ^8 

3< 

2 

34  . 

8  3 

3« 

16 

3  48 

24 

3  23 

1 

Tlio  times  of  high  >vatop  .ipo  given  for  ileau  time  ut  plai'e  ;  if  Dublin  nr  Kuilway  time  be  required, — for 
WATKKKOni»  <uld  3  III. 

D  2 
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TIDE  TABLES  FOB  THE 


JUNE,  1809. 

BREST 

{Entr,  of  Dotikyard  basin). 

DEVON PORT 

[If.M.  Dockyard). 

II.  %. 

High  Water  c  10 

Low  Water. 

Mohnino.  Ii  Aktbknoon. 

1  38  i6 

2  26  17 

3  II  17 

3  53  '7 

4  33  '7 

5  8  17 

5  43  '6 

6  20  16 


5 

31,19 

6  5 

55  '9 

6 

19 19 

I  6 

43  '8 

7 

818 

*;  7 

34  '7 

Phases  of  the 

moon. 

D. 

II. 

M. 

Xew  ...  8 

6 

20  ^foTning. 

Kirst  Quarter  -  16 

9 

46  Morning. 

I'ull  -  -  -  23 

2 

20  Afternoon. 

i.ast  Quarter  -  30 

4 

45  Morning. 

III  Apogeu  .  13 

3 

Morning. 

In  Perigee  -  25 

5 

Morning. 

The  tiincn  of  hi{{h  water  are  k»vo]|  for  Moan  time  at  place  :  if  Orconwioh  or  Kailway  time  lie  required, — for 
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1 1||  I  55'io 
9,'  2  31  10 
6  3  fiifo 
4!  3  46i'0 
2!  4  25I10 

5  91  9 
'oi  5  59  9 


'hi.  Time,  i  llei; 

I.  11.  M.  r. 

4  !  - 

3  o  44ii7 

4  '  46.17 

I 

6  2  4s!i7 
9  3  44i'8 
o  4  39:19 
2  5  28119 
6  13  19 
2  6  ;6  19 


10813 
8  8  48 

5  9 

310  4! 

I  10  47! 
■Ill  38 

907; 


10,  8  79 

1 :  9  8  10 

610  710 

1111  2jl  1 


25  2  47:20  9  3  I  1 120  I  I 

26  3  3420  II  3  58  21  o 

27  4  2221  O:  4  4620  II 

28  5  lo 20  8|  5  35  20  3 

29  6  o  20  162519  S 

30  6  50I19  3||  71718  9 


1  27 

,11  4,  1  I  52  1  1  1 

r'  0  1 7  I  I 

0  42 

11  81*  I  611  i 

1  30 

II  8.  1  5411  ; 

2  18 

|l  1  6;  2  43  1  1 

3  8 

III  4I  3  3211 

3  56 

111  Oj  4  20  lo  I( 

4  45 

10  8  5  1 1  lo  i 

3  3  1  '7 

9  3  59  18 
2  4  5319 

6  5  4320 

7  6  3420 

8  7  2521 

7  8  1321 
>9  *  2* 

2  9  4920 
010  41  19 
6  1 1  39  1 8 


lnht  \  Time.  I  Height 

t.  I  11.  X.  V.  1.  I*. 

—  O  918  022-8 

8  I  17117  7  23'8 

6  2  1517  8  24- 8 

II  3  1518  325-8 

7  4  1318  10  26*  8 

*  5  4  *9  3  ^7-8 

5  55119  628-8 

7  6  35  19  7  • 

7  7  17  19  6  1-2 

5  7  5619  4 

3  8  30  19  1  3-2 

11  9  7 iS  84-2 

5  9  45 '8  2  52 

11  10  2517  8  6-2 

sill  1117  2  7-2 

1  r  -  J 

8j  o  36  16  69-2 

5  I  34  16  510-2 

6|  2  3216  1011-2 
3.  3  30  17  9  12-2 

2I  4  27  18  813-2 

2|  5  18  19  714-2 

0-16  8  20  4  O 

7  7  020  1016-2 

I  7  49  2 1  317-2 

4  8  37  21  318-2 

O  9  25  20  819-2 

410  14  20  O  20-  2 
611  919  021*2 

7  —  d 


Half  mean  spring  | 
range.  I 


lO"-  5‘”- 


JE<£iuUio7i  of  time  at  iwoii. 


X.D. 

r 

M.  a.  1 

X.D. 

X.  8. 

X.D. 

X.  s. 

X.D. 

X.  a.  j 

2  26  Add. 

9 

1  2 

Add. 

17 

CO 

0 

Sub. 

25 

2  20  1 

2 

2  16 

10 

0  50 

18 

0  50 

26 

2  33 

3 

2  7  ■ 

1 1 

038 

'9 

1  3 

27 

2  45 

4 

1  57 

1 2 

0  26 

20 

1  ]  6 

28 

2  58 

5 

1 46 

13 

0  13 

2  1 

1  29 

29 

3  10 

6 

1 36 

14 

0  1 

22 

1  42  1 

30 

3  22  ' 

7 

1 25 

'5 

0  12 

Sub. 

23 

1  55  1 

1 

8 

I  13 

16 

0  25 

^4 

2  8 

The  times  of  hi"h  woter  are  given  I'or  mean  time  at  place  ;  if  Greenwich  or  Railway  time  be  rei|uiri’rl,  — for 
London  0  m.  |  Haewioh  5  m.  |  Hull  add  1  m. 


'rlDK  TAIILKS  J-Ol{  TlIK 


JUNE,  1899. 


.HUXDKRL.VN'D 

{Xorth  dock). 


_  Mornin(».  [i  Afternoon. 

Timv.  Ileiuhl  '  Tiiik-.  .  HHiclit 
••  '*  »•  ••  ;!  H  M.  r.  I. 

Tn.  i6ini7  8  5812  3  g  3012  1 

J*'  27  ^10  4: 12  010  36 II  It 

3  7  54  *  >  7!i2  o|ji  1  37  12  I 

ia.  4  8  43  i  _  I  Q  5;|2  j 

>  9  33  o  35]i2  6  1  3;i2  8 

I’ll.  6  10  25  I  3i|i2  iO|  I  58  13  o 
\V.  7111812313  I  j  2  46  13  2 

lit.  8  Oft II  3  813  3  3  29,13  4 

9  ‘  *  3  49  *3  4  4  8»*3  5 

lo  I  4  27  *3  41  4-  45113  3 

io-  1 ^  39  5  213  *!  5  20|i2  1 1 

M.  ,2  3  23  ;  3,  g!  5  . 

Lu.  13  4  6  6  18112  jB  6  38112  3 

\V.  14  4  47  6  5912  II  7  21  II  II 

111.  15  5  18  7  43111  91  8  5I11  7 

V.  16  6  10  a  2011  Cl  8  cciii  1 


NORTH  SHIKLDS 

(Loiv  liijhthoiisc). 

n.  M. 

AI-HMOXINATK- /  ^ 

I  r  A  LL  U  45 


I2EITJI 

\i'Jast  pier). 

ii 


1?  7  39  10 
19  8  29  1 1 
2C  9  24 
211023  0 

22  I  1  24  I 

23  ra.  1 

24  o  27  3 

25  1  28  4 
z6  2  27  5 
27  3  II  5 
2^“  413  6 

"9  5  3  7 

3c  5  52  8 


Hft]f  mean  «prinj; 
range 


!an  «pring  I 

iig^ _ /  ' 

Pha.'ics  of  the  moon. 


Mon  XI  NO.  IjAKTKRNOOX.  MoUNINfl.  iIAkTKHNOoN. 

iim*-.  I  IlL-lK'ni-i!  Tiiiif.  ,  lieiulit  Time,  ileistht.  'I  lmt.  Ilt-ii:bl. 
H.  H.  r.  I.  I  H.  M.  y.  1.  It.  M.  '  F.  1.  II  M.  y  '  |. 

9  71*  9  4212  3  8  iji3  II  8  3413  9 

10  1712  3|lio  4912  3  9  8ii3  8  9  4213  8 

11  2012  4|iii  51,12  610  141 1 3  9  10  4413  10 


[to  20  1 2 
o  47|i2  8 1  j  1 4;  1 2 

1  40113  01  2  413 

2  2611  3  4 1  2  48  1 3 


711  13113  1  i'|i  1  41  14  1 

10  —  o  8  14-;  3 

2  o  3414  6'  o  38:14  9 


3  20|I2  II 

gll  5  5«i'2  7 

5l  6  38|I2  3 

l|  7  21||  I  II 
91  8  5111  7 

51  8  55  11  3 

J|  9  52  II  I 

1, 10  54  1 1  2 
411  5311  7 
o  2 1  1 1  10 
2I  1  17  12  6 

1121213  3 

7  3  4 '3  'o 
■  3  >4  4 

7.  4  39  '4  9 
9  5  ^<H'4  7 
4  6  17  14  2 

“i  7  913  8 

4'  8  313  c 

8;  8  59  12  4 


5  5  '3 

5  43l'2 

6  2lj|2 

7  I|12 

7  45|<i 

8  3511 1 

9  341" 

10  3611 1 

11  371" 
o  6|i  I 

1  2|t2 

'  5»  13 

2  40  13 

3  28  14 

4  16  14 

5  4  '4 

5  34  >4 

6  46  14 

7  3813 

8  3612 


291*3 

7 

2 

61*5 

3'  2 

27''  5 

4 

9*3 

6 

2 

471*  5 

3'  3 

6*5 

2 

471*3 

4 

3 

241*5 

3 

421*4 

1 1 

24'*  3 

c 

4 

01*4 

9'i  4 

*91*4 

7 

2  12 

10 

4 

381*4 

6:  4 

57i*4 

4 

41:12 

6 

5 

16114 

5 

361*4 

0 

2  2{l  2 

2 

5 

571*3 

10  6 

*91*3 

7 

91* 

9 

6 

4*1*3 

411  7 

4*3 

2 

4  *  * 

> 

7 

30.*3 

O':  7 

58  1 2 

10 

5i** 

4 

8 

27i*2 

9i:  8 

57|*» 

8 

71 1 

6 

9 

291*2 

9  10 

oil  2 

JO 

-  10  3o|i  2  1 1;  10  591 3  I 

2  II  27  13  511  55,13  9 

8  -  -  |j02i|i4  I 

5  o  46  1 4  6;!  I  1 1  1 5  a 

I  13615  611  2  I  1 5  10 

7  2  25  16  i|  2  49  16  4 

1031316  6,  3  36 16  6 

84  016  6||  42516  5 

4  4  50  16  311  5  15  16  I 

II  54115106  815  6 

3  6  35  '5  2:1  7  3  ‘4  >o 

5  7  32  14  5|  8  2  14  o 


Mooii.  dceli/talion  al  : 


1>.  H.  M. 

...  g  6  20  Morning. 
Hrst  Quarter  16  9  46  jMorDing. 

^uJI  -  -  -  23  2  20  Afternoon 

La.st  Quarter  -  30  4  45  Morning. 

In  Apogee  -13  3  Morning. 

In  Perigee  -25  5  Morning. 


0 

'1 

.,.1,.  „ 

/ 

U.li. 

^  L.„.| 

0.*i 

3 

9  23  N 

9 

17 

8  s.  10  125 

5N.30 

10  21 

*7 

18 

1  2 

49  ;  26 

10 

43 

11  18 

30 

*9 

*7 

1  27 

!  >5 

20 

12  14 

58 

20 

20 

30  28 

*9 

8 

1310 

52 

2  1 

22 

5  5  29 

2  1 

55 

*4  1  6 

21 

22 

23 

57  1  30 

23 

32 

*  5  i  < 

35 

23 

23 

22  1 

23 

56 

*  6  3  ,s 

18 

24 

2 1 

9: 

Tlic  liijitjs  of  Ilia'll  wjit«T  am  given  ftji-  Moan  time  al  plncH  ;  il  (Jrc^Jiiwich  or  Kuilway  lime  be  roiiuircfl, — Ibr 
M  NDKnLAxo  add  C  in.  I  .SiiiKti'6  •»«/'/  fl  in.  (  Lkith  add  13  ni. 


P.RITISH  IKISn  I’OKTb. 
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JUNE,  1899. 


THURSO 

(nrrt/-  Scrabsticr  pier). 


GREENOCK 
{East  dock). 

oxiMATE-ip'-'if; ;; 


LIVERPOOL 
{Ocor<jc  pier). 

lOxnrATi.  i'll 


MoilNINQ.  I  AkTKRxNOOK.  ^[oRNINO.  I  AfTKRN()(»X. 

Tiiiir.  llciKht.  Time  '  i  llvi(;ht.  Time. , .  Ilciglit.  Time.  Ilrl^lil. 
K.  >1.  »'  I  K.  M.  I  II.  It.  y.  I.  H.  M  V.  I 

I  I  53  lo  lo  2  27|io  8  5  II  9  o  5  41  8  II 

23  3  10  7  3  38  10  6  6  11  8  10  6  44  8  9 

3  4  i2;io  6  4  45,10  6  7  161  8  8  7  48  8  9 

5  1610  7i  5  44|io  9  8  20[  8  10  8  52  8  1  I, 


AFTKKNnoN.I 


6 

10;1  1 

0  6 

54'M 

3 

9 

*3i 

8 

I  1 

9 

5' 

9 

6 

56  I  1 

6,  7 

1611 

9 

10 

18, 

9 

1 

JO 

43 

9 

7 

36  I  2 

oi,  7 

56  1 2 

2 

1 1 

8, 

9 

I 

1 1 

3* 

9 

8 

1612 

3i  8 

351*2 

3 

1 1 

55: 

9 

2 

— 

8 

54  12 

21.  9 

13112 

1 

0 

'71 

9 

2 

0 

38 

9 

9 

32  IJ 

III  9 

5011 

9 

0 

58; 

9 

3 

1 

1 6 

9 

10 

9.11 

7  10 

28  11 

> 

I 

34! 

9 

2 

I 

3* 

9 

10 

471*  > 

341 1 

7iii 

0 

2 

I0| 

9 

1 

2 

28 

9 

I  I 

28110 

lOj  I  1 

49- *0 

8 

2 

46: 

9 

0 

3 

4 

9 

0  . 

Time,  i  Height.'. 

II.  M.  !  r.  1.  . 

4  26  23  II 

5  3323  3 

6  4523  4. 

7  50*3  8 

8  47  *3  " 

9  3824  8  I 

10  2424  10  I 

11  7j24  II  .1 

' '  49,^5  '  I 

o  8|25  9j 

o  41;  23  6  I 


°  451*5 

I  2i;24 

'  37i*4 


14  I  - 

15  °  33i'0 

16  I  2I|  9 

17  2  i7j  9 

18  3  241  9 

19  4  301  9 

20  5  30I10 

21  6  22|IO 

22  7  711  1 

23  7  5‘:'* 

24  8  37113 


2610  1 5|i  3 
2711  612 

2811  59  1 2 
29  02612 


58|  9  7 

II  9  10 

57|io  5 

45  “  4 

29  1  2  4 

1413  I 
I  13  5 


3 

*31 

8 

1  1 

3 

4*1 

8 

10 

2 

33'*3 

4 

*! 

8 

9 

4 

22 

8 

8 

3 

1 2121 

4 

44: 

8 

7 

5 

8. 

8 

6 

3 

5622 

34 

8 

5 

6 

2 

1 

8 

4 

4 

50|2I 

6 

3'! 

8 

3i 

7 

l| 

8 

3 

5 

5  51*' 

7 

33' 

8 

4’ 

8 

5! 

8 

5 

7 

3|2' 

8 

371 

8 

7 

9 

8/ 

8 

9 

8 

51*2 

9 

37' 

8 

1 1 

10 

5! 

9 

I 

9 

01*3 

10329 
I  1  26  9 


o  451  9 

1  341 9 

2  2lj  9 

3  10  9 

3  58  9 

4  47  9 


59  9  4 

5396 

>9|  9  8 

10)  9  10 
58  10  o 
46  9  ic 
34  9  8 

2294 
13  9  1 


TInu*.  !  Hflyht 

H.  w.  '  r  I. 

4  3822  2  22  *8 

6  1022  123*8 

71822  4  24*8 

8  1923  I  25*8 

9  1424  026*8 

10  1  24  1027*8 

10  46:2  5  228*8 

112825  6  • 

—  1*2 

O  27  24  1  1  2*2 

I  3*4  4  3’* 

1  3923  11  4*2 

2  1523  *  5** 

2  52I22  3  6*2 

3  33I*'  5  7-* 

4  1 1I20  1 1  ]l 

;  11120  s  9'2 


9  51  24  6 

10  4125  3 1 

113126  4ii 


6  30  20 

7  35  *' 

8  3322 

9  *6|*4 

10  16125 

1 1  6  27 
II  5628 


o  45  28  3  I 

I  33I28  ij 

*  *'|*7  41 

3  91*6  4 

4  0*5 


10  10*2 
711*2 
11  12*2 
613*2 
1014*2 
I  O 
016*2 


I  9^7 

I  57126 

^  45p5 

3  34|*4 

4  *7|22 


Half  mean  spring  I  r<ii 

'range.  j  ^ 


Hffiuition,  of  iiine  at  noon. 


13ft.  gin. 


26  Add. 

16  I 


Add.  17 
18 


o  12  Sub.  I  23 


o  38  Sub.  25 
o  CO  z6 


Tlie  tiiiiCri  of  hif'h  water  nre  given  for  Mean  time  at  jil.-tcc  ;  if  Oreeuvi'ich  or  liuilway  time  Im  required, — for 
Thuimo  add  14  m.  |  Gukkkuok.  add  19  id.  |  Livkkvuul  add  1*2  ul 


AT  xooy. 
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TIDE  TAREKS  FOE  THE 


JUNE,  1899. 


I>EM  imOKE 

(o  ^  {II.  SI.  DockyuTft'j. 

8  <  APPUOXWATB-{g\f,  g  jg 


I’ORTISHEAD 
{Dock  etUr.). 


HOLVHKAD 

(Ptcr). 


II  B 
;  RISE  (j  •'<1 


Mohnino.  I  Aftehniion,  I  MimNixo. 


Time.  Ilc{«liL.|  Time.  llei. 
II.  M.  It.  M.  r.  I.  U.  M.  V. 

1  6nii7  11  3218  10^1 1  38|i8 

2  7  5  —  -  o  26  18 

3  7  54  °  5®  6  *  35 

4  843  2  1118  10  24519 

5  9  33  3  IS  19  6;  3  +9 19 

610  25  4  1820  2  4  4520 

7  1 1  1 8  5  1 1  20  7  5  36  20 

S  oai  I  5  59  20  9  6  20  20 

9  1  2  6  40  20  10  6  59  20 

10  I  52  7  17  20  8  7  35  20 


I  *  2  39  7  5.3  20 
12  3  23  8  2920 


™  Al-P1.0XI3IATK.{“;[f,^  “ 

Mi^tNixo.  Afternoon.  Morning,  jj  Afternuun, 


P3  4  6  9 


.j’l  8  1 1  20 
o  8  +7  19 
6j  9  23  19 


4 

+ 

+7  9 

4'  ,9 

olio 

0  1  8 

5 

5 

28  10 

ig  18 

51'° 

39 

16 

6 

10  1  1 

0  17 

8  1 1 

22  17 

'7 

6 

53 ,, 

46 17 

"li  ' 

iS 

7 

39  0 

'3  '7 

3'  0 

43  '7 

'9 

8 

ig  1 

'7  ,7 

5  ‘ 

53  '7 

2C 

9 

24  2 

28  18 

,1  3 

2  18 

2  1 

10 

*3  3 

33  '9 

4  + 

3  20 

22 

1 1 

*4  + 

3310 

T  5 

2  2 1 

III.  Time.  Height. 

I  II.  M.  I  F.  I. 

8  —  I  — 

6  o  5+34  10 
r  ■  59;3+  9, 

2  3  '2.35  7I 
10  4  22  36  10: 

5  5  22,37  III 

9  6  14138  S‘ 
10  6  5939  i] 

9  7  4039  I 

6  8  17,38  71 

285138  0| 

9  9  ^5137  8, 

3  9  59136  10 

8  10  34|35  1 1 
III  1 0,34  S' 
5  1 1  50I33  4 

o  14132  10| 


Time.  lUvitjlit. 

H.  M. !  r.  I. 

o  ^3*35  5 

1  26  34  8 

2  35;35  » 

3  48^36  3 

4  5337  6 

5  4938  4 

6  37138  II 

7  20139  2 

7  59:38  " 

8  34,38  3 

9  8I37  10 

9  42  37  4 

10  16,36  4 

10  52,35  5 

1  I  2933  1 1 


o  4M.3*  5' 


I'ioic.  j  Height. 
II  M.  K.  I 

3  33  "3  'o 

4  42  '3  7 

5  4813  8 

6  48^  3  11 

7  43'‘4  3 

8  3414  7 

9  i8|14  10 
lo  o|i  5  o 

10  38ii  5  o 

11  I3ii4  10 

II 48I14  7 

o  814  6:1 

O  49  I  4  I  ll 

'  3'  '3  9:! 

2  1413  4: 

3  213  o 

3  58  12  9|| 


47138 
51613  7 

6  1  8;  1  3  10 

7  16I14  1 

8  9, ‘4  5 

8  57!'4  9 

9  39  '4  " 

1 O  20  1  5  O 
10  56  14  II 
1  I  30 14  8 

o  28  14  4 

1  1013  II 

1  52  13  6 

2  37  13  2 

3  29  1 2  10 

4  29,12  S 


24027  6  23  22  6  6  48  22 

25  1  28  7  1 2  22  1 1  '  7  35  23 

26  2  27  7  59  22  1 1  8  23  22 

27  3  2 1  8  47  22  691122 

4  *3  9  35 9  9  5821 

29  5  3  10  21  20  9  10  4420 

3c  5  52  1 1  7  19  6i'i  I  31  18 


.3  I  li|32  3  I  43132 

9  I  I7I32  10,  2  S2I33 

8  3  »8|34  41  4  435 

o  4  37.36  6;  5  737 

2  5  36I38  9  6  5;39 

1  6  32', 40  6  6  5841 

9  7  23  42  2|  7  4742 

o  8  11142  9!  8  3442 
9  8  574^  81  9  2042 

2  9  43  42  21 10  6141 

310  28  41  o.  10  50  40 
2  I  I  I2|39  ilii  I  34.37 


10  11  5636  61  —  - 


5  5  212 

56  413 

+  7  I  13 

8  7  56  14 

9  8  46  14 
4  9  34, '5 
7 10  22  16 

10  1 1  716 

611  5516 
8  02116 

1  I  15  15 

102  915 

'  3  4  *4 


Half  mean  spring  I  ,  ,  ft.  „i„. 

range.  f  i  I  o 


F/uises  of  the  moon. 


Ne\r  -  -  8  6  20  Morning. 

Fiist  Quarter  -  16  9  46  Morning. 


;  9  5  3412  10 

I  0633,3  3 

i  61  7  29  13  9 

1  8  22  14  6 

.11  9  iOii5  3 

;  6  9  58115  9 

i  0,10  43|i6  2 

)  3  1 1  30  16  4 

i  3  — 

)  I  o  48  1 5  10 

:  7i  1  +2 15  + 

;  01  2  36  14  8 

I-  3  3  33  13 

8“-  0“'- 


I 


Mwihs  (UcLiiuUicni  at  noon. 


08.  3r  9  23N.  9||i7  88.10125:178.29 

51^.301110  21  1711  18  12  49,  26 1  12  43 
:o  43  I  >*  ' 30  I  »9  17  *  *7  7  15 


-  23  2  20  Aiteriioon.  4*5  2°  '  12  14  58  L  20  20  30  ]  28 


T  J  ■'  I - -  .>1 -  “7 

5  19  8  13  I  10  52  21  22  55  1 29  4N.14 

6  21  55  14  6  21  I  22  23  57  1 30  9  36 

7  23  32  *5  *  35  :  23  23  22  I 

8  23  56  16  3  8. 18  24  21  9 


Lasl  Quarter  -  30  4  4D  Morning.  5 

In  Apogei:  -  -  13  3  Morning.  7 

In  Perigee  -  26  5  Morning.  8 


The  times  of  water  are  «iv«ii  for  .Meiiii  time  aI  jilace  ;  if  Greenwich  or  Railway  time  bo  rcriuired,— for 
Pkmbroblk  'Hid  20  m.  |  Poutikukao  add  11  m.  j  Muavuead  add  18  m. 


BRITISIf  AND  IRISH  TORTS. 


4!) 


JUNE,  1899. 


KINGSTOWN 
{ WaUriny  pier). 

u. 

Al-rKOXIMATE-{“;f;  « 


BELFz\.ST 

{New  dock). 

Api  koximate-  j  jjj;*  J 


LONDONDERRY 
{Skip  bridge). 

.\PPJ10X1XAI*.{®““  “  n 


1  Morning.  II  A>ternoon.  I  Mousing,  ll  Afternoon.  Morning.  1  Afterno<»n.  I 


Time,  llcight.  Tbiic.  [ilelglil.  1'inic.  Ilelght.il  Time.  ! 
I.  >C.  I  ►.  1.  ».  u.  V-  I  H.  M.  y.  I.  II.  M. 

1  4  30  9  7  5  3  9  ^  4  13  8  8l  4  45 

2  5  36  9  5  6  6i  9  5  5  17  8  6.-  5  47 

3  6  36  9  67  9  7  6  18  8  sj’  6  50 

4  7  36  9  98  61  9  10  7  21  8  5!  7  50 

3  8  35  9  II  9  4'io  o  8  17  8  8;  8  43 

6  9  31  lo  19  55|iG  29  8  8  II  9  31 

710  1710  3  10  37|io  4  9  S3  9  010  15 

810  5710  4j  1 1  17I10  3  10  36  9  I  jio  56 

911  3710  4jii  5710  411  15  9  o'li  33 

10  016, 10  31151811,  - 


llcight. 

I  V.  I.  i». 

)\  6  2  22-8 
)  6  423*8 

)  6  824*8 

i  6  1025*8 
.  6  1 1  26* 8 
^  7  027-8 

17  128*8 

>72# 

;  7  01*2 
I  6  10  2*2 


I  1  O  34:10  2| 

12  I  1110  O 

13  I  50  9  8{ 

14  2  31  9  6| 

15  3  13  9  4I 

16  4  09  I 

17  4  5O  8  II 


o  52  10 

1  30  9 
2109 

2  52  9 

3  35  9 
+  *7  9 
5  »5  S 


5 

54 

8 

1  ]i 

6 

*3 

9 

6 

5* 

9 

1 

7 

2 1 

9 

7 

50 

9 

5i 

8 

20 

9 

8 

49 

9 

9 

9 

18 

10 

1  9 

45 

10 

3 

10 

9 

10 

10 

33 

10 

8 

10 

57 

10 

1 1 

2 1 

1 1 

0 

1 1 

45 

1 1 

- 

-  1 

i  0 

9 

1 1 

0 

33 

1 1 

1 

0 

58I1  1 

27  1  24  10  II 

z8  2  16  10  7' 

20  3  810  31 

30  4  2911 


Half  mean 
range. 


1  ;o  10 

2  42  lO 

3  34  '° 

4  32  9 


1098 
10  o  48  8 
7  I  28  8 
>2118 
3  J  57  8 
o  3  44  8 
10  4  37j  8 

°  5  35l  8 
3  6  361  8 

7  7  36:  8 
0  8  3o|  8 

6  9  21  9 
ic 10  I  I  9 
o 10  59  9 

III  46  9 
c  o  9  9 
9109 

5  '  54  9 

I  2  50  9 

8  3  46  8 


II  o  28 
1018 
9i  '  49 
7  I  34 
5|  3  20 
3  4  'O 
^  5  6 

‘1  ^  5 

>'7  6 

3  8  4 

?'■  8  56 
o  9  46! 

4:iio  35, 

6|ii  23 


8  I  3  '3  5  '°:l  3  4' 
8  24  76  2!  4  32 
8  5  4  56  6  6*1  5  19 

8  10  5  42  6  9;  6  6 

9  2  6  31  7  '!  6  57 

9  5  7  J3  7  5  7  48 

9  6  8  12  7  9  8  35 


6  411-2 

6  712-2 

6  1 1  13- 2 

7  3'4-» 

7  7  0 

7  1016-2 


8  57  7  io;|  9  19  7  9  '7-2 

9  79  4'  7  810  47  718-2 

9  5  10  28  7  6  10  54  7  4  19-2 

9  311  22  7  1  11  52  6  1020-2 

811  -  —  10256  721-2 

8  81  06  4I  I  37  6  3  4 


sprinB  I  5it.  giD. 


Etjuaivon  0/ time  at  noon. 


M.D.  M.  *. 

25  2  20  Sub- 

26  2  33 

27  2  45 

28  2  58 

29  3  10 

30  3  22 


Tlic  times  of  high  water  are  given  tor  Mean  time  at  place  ;  if  Dublin  or  Rnilwav  time  l>e  required,  for 
KisosToWiN  sublraci  1  m.  for  Dublin  time.  |  BuLTAar  subtract  2  m.  |  LosnosDKKKY  add  4  m. 


M  1>.  M.  8. 

17  o  38  Sub. 

18  o  50 

>9  *  3 

20  I  16 

21  ,  I  29 

22  I  42 


48a 


TIDE  TABLE3  FOB  THE 


JUNE,  1899. 


■i  SLIQO  BAY  OAWAY  QUEENSTOWN 

t  (i/ullag/imorc).  (Nimmo  pier).  (.SeoU'a  •wharf). 

I  IJ  »  »i  AHPROVMATflg'f-  g  ^  APPHOTIMATE  J  J 

'2^  _  ^toRNINO.  |l  AfTEHaVOON.  MoRN'INO.  ||  AFTERNOON.  MOKXING.  'I  AlTERXOON. 

Time.  I  llelglil.  niiro.  I  Height  Time.  IIelght.*j  Tirac.  fllelfiht.  Time.  I  Ilcl:4lit.  '  Time.  I  IlelLfhl 
n.  M.  II.  M  K.  I.  .  II.  M.  r.  I.  II.  M.  y.  I.  H,  M.  r.  i.  n.  m.  I  r  i.  ii.  m.  !  y.  i. 

I  Dili  1711  l6  Q  2i!ll  CO  Q  iCt  4I19  1  in  rSi-»  nin  •*  t  t  n  -k' t  .>>1  at 


9  2i;ii  50  9 
—  II  o  22  9 

9  »|i  '  M  9 

9  4|  *  Ai  9 

9  8]  3  13  9 

110  oj  3  58  10 

110  3^  4  42110 

.10  sj  5  25  10 

;  10  jlj  6  3  to 

10  3jj  6  39  10 


10  24' 1 2 

11  32<12 


11  2  39 

12  3  23 

.  13  4  6 

M  +  47 
.  15  5  28 

16  6  ic  I 

17  6  S3  I 

18  7  39 

19  8  29 
,  20  9  24 

21 10  23 
.  2211  24 

23  m. 

24  o  27 

25  1  28 

26  2  27 

27  3  21 
iS  +  13 

29  5  3 

30  5  52  I 


6  57  9  I  ill  7  16  9  9 

7  35  9  7  7  >4  9  5 

8  13  9  3  8  32  9  I 

853811  9178  9 

9  41  8  7I  10  98  6 

o  38  8  511  8  8  ; 

1  38  8  5  —  — 

o  8  8  6|!  o  38  8  6 

■  8  8  7i  I  38I  8  9 

2  89  0  2  361  9  3 

3  19  6|i  3  25  9  10 

3  49  2-1  4  1310  6 

4  37  10  loij  5  211  I 

5  27  II  3k  5  51  1,  5 


1  5I12  4 

2  ol  1 2  8 

2  53I13  0 

3  40'' 3  4 

4  23  13  6 

5  3  '3  7 

5  42  1 3  6 

61813  2 

6  56  12  11 

7  35 12  6 

81712  o 
9  oil  6 
9  4811 1  1 

10  46110  1 1 


1  10  §812 
o  — 

I  1  o  3512 

4!  '  33  '2 


1  33I12  6 

2  2712  10 

3  '7li3  2 

4  2'i3  5 

4  43 '3  6 

5  23  13  7 

6  oji3  4 

6  37I13  I 

7  15 12  9 

7  3612  3 

83811  9 

9  23  II  3 

10  i6!io  11 

11  i8|i  I  o  ] 


6  1 51 1 1  5  {  6  39  1 1 

7  3|'  1  3|  7  28  1 1 

7  53|io  91  8  1810 

8  43lio  3'  9  9 10 

9  381  9  gl  10  99 

04119  3  •  ■  14  9 


II  5011  11  —  — 

02111  3I05111  6 

1  20  I  I  loil  1  47  12  2 

2  14  12  611  2  4i'i2  1 1 

3  713  4  3  32  13  9 

3  57  14  '  4  22  14  5 

4  47  1 4  9  3  1 1  1 5  o 

5  35  '5  216  013  3 

6  25I1 5  2  6  50  1 5  0 

7  '5!‘4  9'  7  40  >4  *5 

8  6114  2:  8  32  13  8 

8  3811 3  3192512  9 

9  53|'2  4  10  23  12  0 


10  24  10 

11  281  9 

o  j !  9 

1  9I10 

2  14  10 

3  I2'lO 

4  2110 

4  47!io 

5  3010 

6  910 

6  45'io 

7  2i[io 

7  57'io 

8  33  9 
9119 

9  53  9 

10  45  9 

"  47  9 
o  19  9 

1  25  9 

2  29I10 

3  25  10 

4  20  1  1 

5  12  II 

6  2  12 

6  50  I  2 

7  3«  II 

8  25I1 1 

9  lalio 
10  a  I  o 


i:l:.:Iit.  !  Time.  I  IlelLihl 

I.  II.  M.  !  y.  I. 

)  01055^911 

I  lO-  -  1  - 

I  loi  o  35I  9  1 1 

o|  I  42I10  1 

3‘‘  2  44jio  5 
6  3  38  10  8 

9  4  25I10  10 
11'  5  9'io  1 1 
11  5  30.10  1 1 

10  6  27jio  9 

9'  7  3I10  8 

6  7  39  lo  4 
3  8  1 3I10  J 

11  85291c 

8;  9  3>'  9  6 

3  10  18!  9  4 

3i'i  15  9  3 


4'  o  32|  9  6 

8  I  381  9  IC 

2  57I10  3 
9;  3  53iH  ‘ 
4'.  4  46  1 1  6 

9  5  37  11  •• 

o  62612  1 

ol'  7  1411  1 1 1 
918  211  7 

4,1  8  48  1 1  I 
lo'  9  36  10  6 

3!|io  26  10  o 


[  mean  spring  I  „  „ 

range.  f  f 

Piloses  of  the  moon. 


Moon*s  declination  at  noon. 


x>.  U.  K. 

New  -  -  .  8  6  20  Morning, 

l^rst  Quarter  -  16  9  46  Morning. 

Full  -  -  -  .  23  2  20  Afternoon 

Laet  Quarter  -  30  4  40  Morning. 

In  Apogee  -  -  13  3  Morning. 

In  J^erigee  -  25  6  Morning. 


08.  3 'I  9  *3^-  9  '  17  8  8. 10  25  17s.  19 


10 

43  , 

I  1 

18 

30 

*9 

17 

>5 

12 

14 

58 

20 

20 

>9 

.  8 

13 

10 

52 

2 1 

22 

ZI 

55 

*4 

6 

2  I 

22 

23 

23 

32 

15 

I 

35 

i-23 

23 

23 

56,; 

16 

3  8. 

18 

24 

21 

Thfl  tiijica  of  high  wat4]r  arc  givou  for  Mcaa  time  at  place  ;  If  Dublin  or  lOiilway  tiino  bo  roquiiucl, — for 
aSliou  Bay  add  6  m.  |  Galway  add  II  m.  j  i^UKKKarowN  add  8  m. 


BEIT[SH  AKD  IRrSH  POUTS. 
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JUNE,  1899. 


p 

u 

2 

H 

vr 

WATERFORD 
{Duncannon  fort). 

U. 

APPRO.X..MATl!.{'^“'l^f'  g  5^ 

K 

%  5 

tC  2* 

MonNiNQ.  i]  Afternoon. 

Mohnino. 

Afternoon. 

Morninci. 

Afternoon. 

Time. 

llelslit. 

Time. 

tieiglit. 

rimu. 

Height. 

Time. 

Height. 

M.  M.  I  y. 

1. 11  u. 

M.  1  F. 

I. 

Ji.  M. 

¥.  I. 

11.  M. 

F.  1. 

II.  M. 

V.  1- 

li.  ai. 

Th. 

1 

10  46  1 0 

I  ii  1 1 

1 8  10 

9 

1 

i 

22*8 

1'. 

2 

II  48  lO 

8  - 

— 

238 

S. 

3 

0  i8|io 

7|.  ° 

48' 10 

8 

] 

24*  8 

S- 

4 

I  1 9!  10 

91  ‘ 

5110 

1  1 

1 

25-8 

M. 

2  25.1  1 

li!  2 

5811 

2 

■ 

26  8 

Tu. 

6 

3  2811 

3!:  3 

56  1 1 

5 

; 

27-8 

\v. 

7 

4  22.1 1 

6,1  4 

47" 

7 

1 

28-8 

Th. 

8 

:  1011 

7:'  5 

31  M 

7 

• 

I'. 

9 

5  5.  .1 

7'  6 

I  1  1  1 

7 

1  2 

S. 

lO 

6  29' 1 1 

6;  6 

47  ‘ ' 

6 

2  2 

S- 

1 1 

7  5I' ' 

5'  7 

2311 1 

5 

3-* 

M. 

1  2 

7  4'l“ 

4:  7 

59  1 1 

4 

Tu. 

13 

3  1611 

3,  8 

331" 

I 

5-2 

\V. 

1  + 

8  ;o  1  1 

0!  9 

8;io 

1 0 

i 

6-  2 

Th. 

'  5 

9  261IO 

81  9 

47110 

f) 

7-2 

!•’. 

16 

10  1210 

4  10 

39 

2 

D 

s. 

■7 

II  7' 10 

1  1 1 

35;‘o 

Q 

9-2 

s. 

I  s 

—  1  - 

-  1  ° 

31  9 

1  I 

IO‘  2 

.M. 

■9 

0  32110 

Ii.  I 

2|IO 

3 

11*2 

Tu. 

2C 

I  3+ 10 

5!  * 

7110 

7 

1  2 ' 2 

w. 

2  1 

2  40  10 

II  3 

12  II 

3 

13-2 

Th. 

22 

3  +3  ■' 

6li  4 

i3i*  * 

10 

ll 

14-2 

I'. 

23 

■3  +2  '2 

0  5 

812 

2 

0 

s. 

24 

5  33  '2 

4jj  5 

58'i2 

6 

16*2 

3- 

2^; 

62312 

81  6 

47;I2 

9 

i 

■ 

17-2 

M. 

26 

7  1  2, 1  2 

9!^  7 

•?6;I2 

9 

i8-2 

'In. 

27 

8  O'  1  2 

8!.  8 

23:12 

6 

19-2 

w. 

2S 

s  45:'2 

4!  9 

6  I  z 

1 

1  '■ 

20*  2 

Th. 

29 

9  28|I  1 

loi  9 

;iiM 

6 

1 

1 

2  1-2 

1'. 

30 

10  17, 1 1 

i 

3.10 

ll 

46  10 

I  I 

1 

1 

i 

1 

1  Half  mGan  spring  1 

gfi.  gill 

range. 

) 

-  - 

EqMation  of  time  at  noon. 


-M, 

p. 

M.l». 

A. 

S. 

M.li 

M. 

8. 

1 

2 

26 

Add. 

9 

2 

Add. 

.7  I  0 

38  Sub. 

25 

2 

20 

Sub. 

2 

2 

16  ' 

10 

0 

50 

18  ^0 

5° 

26 

2 

33 

3 

2 

7  I 

1 1 

0 

38 

19  i  1 

3 

27 

2 

45 

4 

57 1 

1 2 

0 

26 

20  1  I 

16 

28 

2 

58 

5 

46 

13 

0 

'3 

21  !  1 

29 

29 

3 

10 

6 

36 

■4 

0 

I 

22  1  1 

42 

30 

3 

22 

7 

25 

1  5 

0 

12 

.Sub. 

23  '  I 

55 

8 

I 

■3 

16 

0 

25 

24  2 

8 

Tho  tinioa  of  high  wQtor  aro  ^iven  for  Mean  time  ut  place  ;  if  Dublin  or  liuilway  time  lie  required,— for 
\\''ArEiib'ouu  add  3, in. 


riie  limeh  of  high  water  aro  given  for  Mean  time  at  place  ;  if  Greenwich  or  Railway  time  bo  re<iuircd  —for 
liBKaT  a<W  18  m.  1  Devonport  17  m.  ’ 

*  Below  sero,  or  datum  to  whieh  soundinga  on  charts  are  reduced. 


BRITISH  AND  IRISH  PORTS. 


ni^n  water  aro  given  lor  Mean  tune  at  place  ;  if  ureeuwicn  or  Kailway  tn 
Portsmouth  oAi  4  m.  |  Doveh  su5. 

'Below  zero,  or  datum  to  which  soundings  on  oharta  are  reduced. 


The  tij/jcd  of  high  water  are  given  for  ilean  time  at  jilacj-  ;  if  Qrconwioli  or  linilway  time  bo  loquirod,- 
Siih:Ki<M>>tri  3  m.  I  Chatham  »»/A/r«c/ 2  m. 

‘lielow  zero,  or  datum  to  which  souiidingii  oa  charta  arc  reduced. 


BEITISH  AND  lEISH  POETS. 
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JULY,  1899. 


HARWICH 
{Angel  quay). 


APPROXIMATE  -  (  5  30  APPROXIMATE  -  {  J  ^5  APPROXIMATE  ■{  ^ 

MoRNixa.  Il  Afternoon.  Morning.  T  Afternoon.  Morning.  |]  Afternoon, 


HULL 

( Victoria  dodc).  a  si 

H  M  3  0 

APPBOXniATI!.{«“iJ  “  »  » 


Time.  Ilelght.  Time.  Height.  Time.  Ilelght.  Time.  Height. 

U.  M.  r.  I.  H.  M.  P.  I.  II.  M-  r.  I  U.  M.  F.  I.  D. 

53810  4  6  710  201118  1  04317  823-2 


1  71210 
O  8  22  10 

2  9  31  10 
5  10  31  10 

9  I  I  22  10 
II  —  — 

o  02511 


o  1  1417 
I  2  1417 
3  31817 
7  4  *3  17 

10  5  1618 

6  018 

o  6  42  19 

1  7  21  19 
o  7  56  19 

11  82819 
9  9  o  19 
7  9  3-I>8 
510  1018 

2  10  48  17 


Tlio  times  of  high  water  ore  given  for  iloan  time  at  place  ;  if  CJrecnwich  or  Ilailway  time  be  required,  —  for 

London  0  m.  |  Harwk'ii  nuOfract  5  m.  |  Hull  atl-f  1  m. 
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TSKITFSH  AND  lEISH  POETS. 
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TIDE  TABLES  FOR  THE 


JULY,  1899. 


PEMBROKE 
{II.M.  Dockyard). 


HOLYHEAD 

(Pier). 


APl-HOXIHATK-lpl^^';  5 


API'KOXIJLlTE-{{5f,,'  S  “ 
Mouning.  |j  Aftkrnoox. 


Afternoon. 


4 

5  I 

5 

13  I 

6 

18  I 

7 

2+!| 

8 

20'  1 

9 

^1' 

PJioses  of  the  nioon. 

D. 

H.  M. 

-  7 

8  31 

Afternoon. 

First  Quarter 

-  IS 

11  59 

Afternoon. 

Fiji  -  -  - 

-  22 

9  42 

Afternoon. 

Last  Quarter 

-  29 

0  42 

iVftornoon. 

In  Apogee  - 

-  10 

4 

Afternoon. 

In  Perigee 

-  23 

0 

Noon. 

Moon's  declination  ai 


TJ»e  times  of  Jiigli  water  arc  tfivoii  for  Mean  time  at  place  ;  if  Greeiiwicli  or  Railway  time  bo  required,— for 
I'KMiiiioKE  20  m.  I  I‘oi;Tisiir.Ai>  11  ni.  |  Hui.yiif.aij  (uld  18  ni. 


BRITISH  AND  IRISH  PORTS. 
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The  times  of  hi^h  water  arc  given  for  Alcan  time  at  place  ;  if  Dublin  or  Railway  time  be  rci|iiirecl, — for 
Kincsbtown  itublract  1  m.  for  Dublin  time.  |  Bklvaht  subtract  2  m.  |  Londonderry  aM  4  m. 
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TIDE  TAl'.EES  EOK  THE 


JULY,  1899. 
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y. 

V. 
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^fOR^ 

SLIGO  CAY 

.UutlaffAf?iorc). 

U.  M. 

XlMATK-l  10 

XlUATL  ^|.^lLC  20 

GALWAY 
(iViwiirto  pier). 

( 

ArpR 

Mor. 

JUJiENSTOWN 
p^coU's  wUarf). 

If.  M. 

INCi.  1 

AfTKIlNOO.N'. 

Morxixg.  f 

AbTKRNOOX. 

CING. 

Aitkrn'oox. 

Tiiiic. 

lluight.j 

Tiiiio. 

iiduilt. 
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Tliiif. 
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Half  mean  spring  i 
range.  f 

5'‘-  7 

III. 

7"- 

5'" 

5 

ft. 

10"'- 

I^haaes  of  the  7noon. 


-  .  .  7  8  31  Afternoon. 

Pirat  Quarter  -  1-5  11  59  Afternoon. 

Full  -  -  -  -  22  9  42  Afternoon. 

La.st  Quarter  -  29  0  '12  Afternoon. 


In  Apogee  -  -  10  4  Afternoon. 

In  Perigee  -  23  0  Noon. 


I^looiis  decli'tiatiofc  at  ■. 


.M.U. 

/ 

0  ' 

.'I.U. 

0 

' 

n.L>. 

^  , 

1 

14N 

23 

1  9 

16  N.  3 

‘7 

198 

■5 

25 

3  S.37 

2 

I  8 

21 

10 

12  6 

18 

22 

3 

26 

2  N.20 

3 

2  1 

2  I 

1  1 

7  +2 

'9 

23 

39 

27 

8  0 

4 

23 

■5 

12 

3  ■ 

20 

23 

48 

28 

*3  5 

s 

23 

57 

13 

IS. 49 

2  I 

22 

>9 

29 

17  22 

6 

23 

29 

■4 

6  38 

22 

■9 

■5 

30 

20  39 

7 

2 

55 

'5 

1 1  16 

23 

•4 

50  ■ 

3> 

22  50 

8 

'9 

23 

16 

15  33 

24 

9 

29 

Tlie  tiui(m  of  higli  wator  nro  given  for  Mean  time  at  ]>Iucc  ;  if  Dublin  or  lUilway  time  bo  required,  —for 
Sliuo  Bay  acU  in.  |  (Jalwav  iii.  |  QuEKNaiuwr^  8  m. 


BIUTISH  AND  IRISH  PORTS. 
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The  times  of  liigh  water  are  given  for  Mean  time  at  placo  ;  if  Dubliu  or  Kailway  time  bo  leciuircd  — for 
Watkkfokij  add  3  m.  ^ 


([ 's  \Qh 
AT  .NOON. 
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TIDE  TABLES  FOE  THE 


AUGUST,  1899. 


BREST 

•n  f-*  of  Dockyard  iasin). 

Is  A'™*!"'”-!?™; 


Jlaif  mean  spring 


Phases  of  the 

moon. 

j 

u. 

u. 

M. 

New 

c 

11 

48  Jlorning. 

First  Quarter  - 

14 

11 

64  Morning. 

Full  -  -  .  . 

21 

4 

46  Morning. 

Last  Quarter  - 

27 

11 

57  Afternoon. 

In  Apogee  -  - 

6 

10 

Afternoon. 

In  Perigee 

20 

10 

Afternoon. 

The  times  of  hMi  voter  are  eiven  for  Mean  time  ot  place  ;  if  Greenwich  or  Railway  time  ^  required,— for 
BRK.sTfl<W  18  m.  I  .  Devoni'ORT  fldti  17  m. 

*  Below  zero,  or  datum  to  which  souudiuga  on  charts  are  reduced. 


BRITISH  AND  IRISH  PORTS. 
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The  times  of  high  water  are  given  for  Mean  time  at  place  ;  if  Greenwich  or  Railway  time  be  required,— for 
PoBTSMOU'i'H  add  4  in.  I  Dover  suHract  5  m. 


*  Below  zero,  or  datum  to  whioR  aoundinga  on  charts  are  reduced. 


s  AOE 
AT  KOON. 


AUGUST,  1899. 


rii«  times  of  lii^b  water  are  |»ivcii  for  Moaa  timo  at  place  ;  if  Oroouwicli  or  llailway  time  be  required,— for 
t'SUEiiUMiise  uuliraei  3  ui.  |  CiiATiiAU  auit/raci  2  m. 

*  Below  zero,  or  datiua  to  which  Boundiuga  ou  charts  are  reduced. 


DAY. 


BRITISH  AND  IRISH  PORTS. 


The  tinier  water  are  glvon  for  Mean  tiniu  at  place  ;  if  Gieauwich  or  Kailway  time  be  TCi)uiied, — tor 

Lumi^on  0  in.  I  I^Iakvviuu  6  m.  ]  Hull  ai/d  1  m. 
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TIDE  TABLES  FOE  THE 


23  48  2+ 


The  tiDics  of  high  water  are  given  for  Mean  time  at  place  ;  if  Greenwich  or  Itailway  time  bo  required, — for 

SuxiiVsr.A  u  It  neltl  K  m  I  TfnuTn  fsilTVir.nfi  n/IA  A  m  :  t -.  —  t.  m. 


BEITISH  AND  IKISH  POETS. 


Tlio  tiiaos  of  high  water  arc  given  for  Mean  time  at  place  ;  if  Grcouwich  or  llailway  time  bo  rcquiivd, — for 
Tuuiiso  cu^  14  m.  |  Gukknook  cuitZ  19  ni.  |  Livkhvool  ot/tZ  12  m. 


({ ’s  AOE 
AT  NOOX. 


Tito  times  of  Ijif'h  water  arc  giveu  for  Mean  tiiiio  at  place  ;  if  Greenwich  or  Railway  time  be  required,—  for 
I'KMisiiORK /r/frf  20  m.  '  u,....., n  i  t»  . . 


I*oin  is»KAti  mid  11m. 


1  IIoLYiiBAp  add  18  m.  ... 


BRITISH  AHD  IRISH  PORTS. 


M. 

». 

M.l>. 

M.l>. 

M. 

s«. 

M.n. 

SI. 
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7  Sub. 
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5 

20  Sub. 
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56  Sub. 
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1  1 
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19 

3 

29 

27 

25 

4 

5 

54 

12 

4 

53 

30 

3 

»5 

1 

28 

8 

5 

5 

48 

'3 

4 

42 

2  I 

3 

29 

0 

50 

6 

5 

+2 

'4 

4 

32 

22 

2 

46 

30 

0 

32 

7 

5 

35 

■5 

4 

20 

23 

2 

3* 

3* 

0 

14 

8 

5 

28 

16 

4 

8 

24 

2 

■3 

Xlio  tiiuoa  ofhiKh  water  are  Kiven  for  Jtcan  tln.o  at  place  ;  if  Dublin  or  Railway  linio  be  rc.n.irod  -  for 
C.wnaTOWN  ».rWme(  1  m.  lor  Dublm  tune.  |  Hklkaet  strWrnci  2  m.  |  LoNnONoFUKv  4  ,o 
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TIDE  TABLES  FOR  THE 


!  Phases  of  the 

TTLOOn, 

D. 

IT. 

M. 

Now  -  - 

-  6 

11 

48  Jlorning. 

J?irst  Quarter 

-  14 

11 

54  Morning. 

Full  -  -  . 

-  21 

4  46  Morning. 

Ijist  Quarter 

-  27 

11 

57  Afternoon. 

In  Apogee  - 

-  6 

10 

Afternoon. 

In  Perigee 

-  20 

10 

Afternoon. 

The  times  of  high  water  arc  givou  I 
SLioo  I3ay  add  9  m.  I 


QUEKNStOWN  add  8  m. 


BRITISH  AND  IRISH  PORTS. 


AUGUST,  1899. 


The  times  of  hi"h  water  arc  given  for  Mean  time  at  place  ;  if  Dublin  or  Railway  time  be  required,— for 
■\VATEi5KOliU  3  in. 


li‘0  times  of  lii;rh  water  are  givort  for  ileau  time  at  place  ;  if  Uicenwicli  or  llnilway  time  be  required  —for 
lijtEai  18  nj.  I  ^  1^»^voni'oi:t  o/W  17  111.  ’ 

*  lielow  zero,  or  datum  to  which  soundings  on  charts  are  reduced, 
f  last  paragraph,  Tidca  ou  the  J:!abt  Coast  of  England,  p.  ]i9, 


BRITISH  AND  IRISH  PORTS. 


Tho  timo3  of  high  water  arc  givou  for  iloau  time  at  ploco  :  if  Greeuwich  or  Railway  time  bo  required _ for 

PoRTSMOOTli  ^  4  m.  I  •  Dover  tublract  5  m. 

Below  zero,  or  datum  to  which  soundings  on  charts  are  reduced. 


<I  'a  AQU 
AT  NOON. 
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TIDE  TABLES  FOR  THE 


SEPTEMBER,  1899. 


High  Water. 

CHATHAM 

Dock-yard), 

Appno.viMATn.{Ki™  «  “ 

L<^\t  Water. 

MORXIXO.  I 

I  ArTEnxooK.ll 

Morning,  i 

I  Aptehnoon. 

9I1. 


Moons  dechiuilion  at  noon. 


Phases  of  the  moon. 

Xcw  -  .  -  5  3  33  ;^^orn^ng. 

First  Quarter  3  2  9  49  Afternoon. 

Full  -  -  -  -  19  0  31  Afternoon. 

Last  Quarter  -  2C  3  3  Afternoon. 


In  .Apogee  -  -  3 
In  Perigee  -  18 
In  Apogee  -  30 


>[orning. 

Morning. 

>i00D. 


Tho  times  of  higl.  tvatcr  are  give,,  for  Mean  time  at  place  ;  if  Greentrich^or^Kaitay  time  ^e  required 
SjiEERSK-^s^auMrarf  to  which  Bounding!  on  charts  arc  reduced. 


BRITISH  AND  IRISH  PORTS. 


The  limes  of  high  water  are  given  for  ilean  time  at  place  ;  if  Greenwich  or  Railway  time  bo  required, _ for 

London  0  m.  |  HAiiwicir  subtract  5  m.  |  Hl'll  1  ui. 


AT  NOON. 
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TIDE  TABLES  FOE  THE 


SEPTEMBER,  1899. 


SUNDERLAKD  NORTH  SHIELDS 

(A'orth  dod:).  i^Low. lighthouse). 

APPIlOXnLlTE-{J”’=,,”  25  ArPKOXUIAIE.{f«=  ‘  J“ 

Morning,  j  Afternoon.  Morning.  Afternoon. 
\  ^  i  i 


Time.  |  Height.  Time.  Height 
u.  M.  I  y.  t.  n.  21.  t.  I. 

O  36110  II  I  611  <] 
I  33  II  9,  1  57  12  ] 


o  49  1 1  2, 

I  43  1  I  lol 


Time.  Uei; 
ii.  x.  r. 

I  18  1 1 


LEITH 
(Hast  pier). 

APPBOND£ATB-{Pjft,g  jg 
Morning,  ij  Afternoon. 


flit.  Time.  Height.'  Time.  Height. 

I.  13.  31.  F.  I.  1  u.  M.  IF.  1 1. 

6  —  —  ‘  o  1312  9 

3  o  38  13  2'  o  58|i3  8 


2  17  12 
*  54 '3 
32513 

3  53  '4 

4  22  14 
4  52  '4 


6  2  36' 12  10 
•!:  3  '°|i3  4 

7|;  3  39i'3  10 

o  4  7I14  2 

3|.  4  37114  3 

2!  5  7!i4  o 


5  2213  10  5  3813 


5  55  13 

6  35  12 

7  22  12 
8  16  1 1 


31  6  14'!  3 
8.  6  58ji2 


8  16  1 1  3  I  8  52|i  I  o 

9  3410  lO  IO  20  10  10 

II  511  lijii  4611  6 

—  —  o  22  12  I 


22212  7j 

2  55  *3  + 

3  25  13  10 
3531+  3 

4  23  H  5 

4  54  14  2 

3  2613  10 

5  59 '3  6 

6  37  12  11 

7  23112  3 

8  24I11  5 

9  47]“  o 

II  1711  6 


o  5412 

1  51 13 

2  38  14 
32115 
4  3  15 

4  4415 

5  2414 

'6713 
I  6  52  12 
I  7  43  11 
I  8  47  10 
110  7  10 

7  I  I  27  10 
3  O  I  10 


91  1  *313 

II  2  16  14 

:i  3  015 

6,  3  42  15 
9,1  4  24  1 5 
5;,  5  415 
8  5  45  14 

Si  6  29  1 3 
6  7  16  12 
6|i  8  1311 
7 1  9  26  10 
2|  10  48  10 

41  ^ 

9,  o  31  II 


4  1  612 

5  I  57  14 
3  2  3915 
8  3  2115 
8  4  31s 
2  4  4515 

2  5  27  14 

1  6  II  13 
o  65512 
o  7  48  I  I 

3  8  56  10 
2 10  20  10 

-  1 1  39  10 

1  o  1 5  1  I 


7:  2  39  13 

4  3  10  13 

10]!  3  39  14 
3|  4  8114 

5  4  38  14 

2  5  10  14 

10  5  42  13 

ej  6  17 13 
III  6  59  12 

37  5111 
5  9  311 

010  32  1 1 
6 1  mid.  1 1 
:  o  36  12 

11  j  I  3313 
0  2  19  14 
13015 
9  3  42115 

II  4  24,15 
0  5  615 

9  5  49i‘4 
II  6  33113 

10  7  20,12 

8  8  !9'ii 

8 :  9  3810 
5  ii  I  010 

91  —  - 

1 1  o  45  1 1 


o  I  17  14  2  1  35  14  7 

7  I  52  15  °  ^  815  4 

I  2  23  15  7  2  37 15  10 

4251151113  516  o 

431916  1  3  33  16  o 

o  3  48115  11  4  415  9 

8  4  20  15  7j|  4  37  15  4 


3  4  34'i5 
7  5  32|14 

10  6  2013 

1  7  i8|I2 

2  8  39  12 

1 1  10  I  j  1 2 

4  II  29  13 

5  —  - 

7  05115 

6  I  37|i6 
II  2  20  17 

9  3  0^17 
2  3  4017 
4  4  22  16 


I  5  12  14  10 

6  5  55  14  I 

8  6  47  1 3  3 

10  7  56 12  6 

492512  5 

9j  10  53  13  2 

8  mid.  14  4 

o  26  1 5  o 
8|  I  1516  4 

III  I  59117  4 

8  2  4017  10 

9  3  2017  7 
4  4  il'7  0 

7  4  43ji6  ‘ 


4  5  515  7  5  27  15  ° 

3  5  50 14  461513  8 


I  6  43 13 
6  7  51  12 


7  15  12 
83111 


691311  8  9  54 1 1  c 

•  10  33  1 1  1 1  1 1  812  3 

5  1 1  38  12  7  —  — 


Half  mean  spring 
range. 

1 

yll.  gis. 

Phases  of  the 

moon. 

p. 

H. 

K. 

li^ew  -  -  - 

5 

3  33  Morning.  I 

First  Quarter  - 

12 

9 

49  Afternoon. 

FuU  -  .  .  . 

19 

0 

31  Afternoon. 

Last  Quarter  - 

26 

3 

3  Afternoon. 

In  Apogee  -  - 

3 

1 

Morning. 

In  Perigee 

18 

7 

Morning. 

In  Apogee  -  - 

30 

0 

Noon. 

iloon’s  declination  at  noon. 


17N.43  9  17a.  I  '  17  83.49  25  23N.26 

14  8  10  20  12 !  18  2  59  26  22  46 

10  o  1 1  22  261119  3N.  o  27  21  2 

5  30  12  23  29  20  8  45  28  18  23 

o  46  13  23  12  121  13  52  29  15  c 

43.  2  14  21  29  I22  18  4  30  II  2 

8  43  15  18  23  i  23  21  7 

13  7  16  14  4  24  55 


Tlie  tuQcs  of  high  water  are  given  I 
Sv.s'HiXLANH  add  5  m.  I 


KORTU  SuiRLM  add  6  m. 


Leith  add  13  m. 


BRITISH  AND  IRISH  PORTS. 


SEPTEMBER,  1 899, 


M.H. 

M.  S. 

I 

°  5 

Add. 

2 

O  2  + 

3 

o  43 

4 

'  3 

5 

1  22 

6 

■  42 

7 

2  2 

g 

2  23 

Xbo  times  of  high  water  arc  given  for  ilcan  time  at  place  ;  if  Grccinvich  or  Railway  time  be  ro»|uireU, — for 
Xiit'JiSO  1-1  iu.  I  OKkiKKOOK  a</(^  19  m.  ]  Liverpool  a</cf  12  m. 


d  ’S  AGE 
AT  KOOX. 


9 


TIDE  TABLES  FOR  THE 


SEPTEMBER,  1899. 


HOLVHExVD 

{Pier). 

H.  M.1 

•LvrstAT*-  /Rise  c  20 


Phases  of  the  moon. 


gft.  Qin. 


Moon's  declination  at  noon. 


n. 

If. 

>1. 

ifew  -  -  . 

5 

3 

33  Morning. 

First  Quarter  - 

12 

9 

49  Afternoon. 

I'ull  .  .  .  . 

19 

0 

31  Afternoon. 

Last  Quarter  - 

2C 

3 

3  Afternoon. 

In  Apogee  -  - 

3 

1 

^forning. 

In  Perigee 

18 

7 

^lorniiig. 

In  Apogee  -  - 

30 

0 

Koon. 

*4 

10 


17s 

I 

*7 

8  s. 

49 

20 

12 

18 

2 

59 

22 

26 

*9 

3N 

0 

23 

29 

20 

8 

45 

^3 

12 

21 

13 

52 

2 

29 

22 

]8 

4 

18 

23 

23 

2 

7 

H 

4 

24 

22 

ss 

The  timeg  of  high  water  are  given  for  Mean  time  at  place  ;  if  Greenwich  or  Railway  time  be  required,— for 
Pembroke  20  m.  |  Pobtisuead  arfei  11  m.  |  Holyuead  18  m. 


Cl-  y: 


BEITISH  AXD  lEISH  POETS. 


73 


d  AUB. 
AT  NOON. 


72a 


TIDE  TABLES  FOE  THE 


Half  mean  spring  1 
ranKe.  I 


Pluises  of  the 

moon. 

j>. 

n. 

- 

5 

3  33  Homing. 

First  Quarter  - 

12 

9 

49  Afternoon. 

Full  .  -  .  . 

19 

0 

31  Afternoon. 

Last  Quarter  - 

26 

3 

3  Afternoon. 

Tnj^pogeo-  - 

3 

1 

Homing. 

In  Perigee  -  - 

18 

7 

Morning. 

In  Apogee  -  - 

30 

0 

Noon. 

Moon's  declination  at  noon. 


The  tiiAOB  of  high  water  aro  given  f 
Sljoo  Bat  a/ld  9  u).  1 


Galway  odd  11  in. 


QtiEENhTOWK  add  8  m. 


BRITISH  AND  IRISH  PORTS, 


73a 


Tho  tunes  of  higli  water  arc  givea  for  Alean  time  at  place  ;  if  Dublin  or  Kailway  time  be  tequLied, — fur 
■\VATEUFOiiD  add  3  m. 


AT  NOOX. 


74 


•  TIDE  TABLES  FOE  THE 


The  times  of  high  water  arc  given  for  Mean  time  at  [jlace ;  if  Greenwich  or  Railway  time  be  rcqi 
liliKsT  mW  18  m.  I  Devospoiit  orfii  17  m. 

*  H'-low  zero,  or  datum  to  whicli  soniidiiiga  on  charts  arc  reduced. 


BRITISH  AXD  IRISH  PORTS. 


Tbe  times  of  high  uatcr  arc  given  for  Jlcan  time  at  place  ;  if  Grccnivicli  or  Ilailway  time  be  required, — for 
Pout^mouth  add  4  m.  |  Dovf.r  subtract  0  m. 

*  Below  zero,  or  datum  to  which  soundings  on  charts  aro  reduced. 


d  'S  AGE 
AT  NOON. 


76 


TIDE  TABLES  FOR  THE 


OCTOBER,  1899. 


SIIEERXESS 
{JI.M,  Dodryard). 

APPROm.lTl!-{Ji™  J  M 

CHATriAiM 
{H.M.  Dockyard). 

U.  31. 

HightVater.  AppnoxraiTl.IJ!^®,^  ®  Low 'tVatcr. 

1  MorKIXG.  j  x\.>*TKRNOON. 

MoRNIN’G.  II  AfTFRN'OOV.  II  MORNIN'G.  'I  AFTIIRN’OON*. 

Phases  of  the 

moon. 

Mooj 

's  declination  at 

noon. 

M.D.  O 

'  1  31. D. 

0 

^  I.M.D. 

0 

*  |M.D. 

0  ' 

n. 

M.  1  6  s 

40  9 

23  8 

7  k? 

6 

N.23  25 

19N.  5 

Xcw  .  . 

-  4 

7 

14  Afternoon.  2  2 

0  10 

23 

9  1 

1 1 

42  26 

15  54 

I’  jr.st  (Quarter 

-  12 

6 

10  Morning.  3  2  s 

46  I  I 

2 

48  19 

16 

17 

12  7 

Full-  -  . 

-  18 

10 

5  Afternoon.  4  7 

29  1  12 

‘9 

9  20 

‘9 

50  28 

7  52 

Last  Quarter 

-  26 

9 

40  ^forning.  5  i  * 

58  13 

'5 

19  21 

22 

10  29 

3  20 

_ 

_ 

6  16 

0  |l  14 

10 

32  22 

23 

10  30 

I  8.  23 

In  Peripeo 

-  16 

10 

Morning.  7  *9 

22(1 15 

5 

6  23 

22 

54  31 

6  6 

In  Apogee  - 

-  28 

6 

^Morning  ^  ’ 

48  11  16 

ON 

39  24 

21 

29 

Tho  liuic3  or  high  water  are  given  for  Mean  time  at  pluco  ;  if  Greenwich  or  Railway  time  be  r»iuircd,— for 
SuEEK.NEsa  sublra.;!  3  m.  I  ,  Cu.vtuam  siil, tract  2  m. 

•  Relow  zero  or  datnm  to  which  soundinge  on  charts  are  reduced. 


K  DAY. 


BRITISH  AHD  IRISH  PORTS. 


OCTOBER.  1899. 


TIjo  timos  of  water  aro  i'Lvoii  for  Mean  time  nt  pluco  ;  if  Clroouwich  or  Railway  time  bo  requirod, — for 
London  0*iu.  I  Hauwicu  3  m.  |  Hull  1  m. 


d  'g  AOkl 
AT  NOON. 


s 


TIDE  T^VBLES  E01{  THE 


OCTOBER,  1809. 


SUNDERLAND 
{I\'ort/L  dock). 

n.  M. 


NORTH  SHIELDS 
{Low  lUjhthousc). 

n.  SI. 


Ari-ROXt>IATE-{H^_^=  «  M  1  JS  APPROXIMATE  ■{  S 


LEITH 
{East  pier). 


Monxixo.  |]  Afteuxoox, 

Time.  I  Height.!  Time. 

llcl 

,;1H. 

H. 

M  r. 

I.  II. 

M. 

K. 

]. 

O 

4|'3 

0  1  0 

*7 

'3 

> 

O 

45!'3 

1 1  I 

2 

14 

5 

1 

j8  14 

10  I 

34 

■5 

2 

I 

30 '3 

6  2 

6 

■5 

10 

2 

2  I'l  6 

o'  2 

36 

16 

2 

2 

50  16 

3!  3 

5 

16 

2 

3 

2116 

0  3 

37 

■3 

10 

3 

34 

8,  4 

1 2 

■3 

6 

+ 

3'  >5 

52 

15 

0 

5 

‘4  '4 

8'  5 

37 

'4 

3 

6 

3  '3 

10  6 

33 

'3 

5 

7 

7  >3 

0  7 

45 

1  2 

9 

s 

•27  1  2 

8  9 

1 2 

1  2 

9 

9 

56  13 

0  10 

36 

■3 

> 

I  I 

II 13 

1 1  1  I 

41 

■4 

> 

— 

0  - 

-  0 

■3 

0 

o 

28  1  5 

7  0 

5' 

]6 

1 

1 

1  3  16 

7  * 

3; 

1 6 

1 1 

1 

57  *7 

2  2 

18 

'7 

4 

2 

3«  '7 

3i  2 

58 

17 

1 

3 

1816 

10,  3 

39 

16 

6 

+ 

0  16 

'  4 

2  I 

'5 

8 

4 

42  15 

3  5 

4 

'4 

9 

5 

27  14 

3;  5 

5' 

■3 

S 

6 

'7  '3 

2  6 

45 

12 

9 

7 

i;  12 

4  7 

49 

1  2 

1 

8 

27  1  1 

III  9 

7 

I  1 

10 

9 

4412 

0  10 

17 

1  2 

2 

lO 

48  1  2 

3  ” 

■7 

12 

lo 

1 1 

42  13 

2  - 

- 

- 

- 

o 

3  >3 

6  0 

2  I 

>3 

1 1 

git.  2iii. 

Phases  of  the  moon. 

D. 

H. 

u. 

Xew  -  - 

-  4 

7 

14  Afternoon. 

1‘irst  Quarter 

-  12 

G 

10  Morning. 

Eiill  -  .  . 

-  18 

10 

5  Afternoon. 

Last  Quarter 

-  2G 

9 

40  Jlorning. 

In  Perigee 

-  16 

10 

Morning. 

In  Apogee  • 

-  28 

5 

Homing. 

Moons  declination  at  noon. 

D.  o  '  I  M.l*.  e  '  M.P.  O  '  'Ini*.  o  ' 

1  OX. 4.0  9  23s.  7  17  6x.23  25  19 N.  5 

2  2  O!  10  23  9  18  II  42  26  I  5  54 

3  2S.  4611  21  48  19  16  17  27  12  7 

4  7  29  1  12  19  9  20  19  50'  28  7  52 

5  II  58  I  13  15  19  21  22  10  29  3  20 

6  16  O)  14  10  32  22  23  10  30  13.23 

7  19  22115  5  62322  54  31  6  6 

8  21  481  16  ON.39<  24  21  29 


The  times  of  high  woter  are  given  for  Mean  time  at  place  ;  if  Grcenwicli  or  Railway  tiinc  bo  required,— for 
Suj^bKKLAXU  add  0  m.  I  Noicni  SiniiLDS  add  0  m.  \  Leith  (uUl  13  m. 


BKITISH  AXD  IRISH  TORTS. 


Equation  of  time  at  noon. 


M.D.  M.  s. 
9  *2  41 

10  12  57 

11  13  12 

12  13  27 

U  13  4^ 

>+  '3  56 

15  14  10 

16  14  22 


7  I  14  35  25  I  15  51  Ad(L 


18  14  47 

19  14  58 

20  15  8 

21  15  18 

22  15  28 

23  15  36 

*4  '  5  44 


27  16  3 

28  16  8 

29  16  12 

30  16  15 

31  16  18 


Tlio  tiuies  of  high  water  are  given  for  Mean  time  at  place  ;  if  Greenwich  or  Kailway  time  bo  required, — for 
Xiiu^ao  wW  14  m.  I  Quernook  a<<(j  11^  m.  1  Livsiipool  lii  in. 


AT  KOO.M. 


Wkek  day. 


80 


TIDE  TABLES  FOR  THE 


OCTOBER,  1899. 


HOLYHEAD 

{tier). 

Apphoxhiate-/"^  “ 
Monxixo.  11  Afterxoox. 


,ht.|  Tiiue.  TIcight.l  Time,  i  llciel 
I.  In.  >1.  1  V.  I.  II  H.  M.  I  T. 


8  2I13  61;  82113 

8  38  14  4|  8  53  14 

109  815  0192315 

I  9  38  15  6  9  53  13 

810  815  9102315 

610  3815  II  10  5315 


o  26  14 

1  12  14 

2  613 

3  1612 


8  4  46  1 2 
o  6  913 


8  26  15  10  8  47  16 

9  8  16  6  9  29  16 

9  50  16  10  10  10  16 

o  29,16  9  10  49  16 

I  1016  311  3115 

I  5313  6  — !  - 

o  1 3  1 3  I  03814 
I  I|i4  i|i  12313 
I  30,1  3  z  !  z  16  I  z 

z  46  IZ  3,1  3  ZI  IZ 


Phases  of  the 

moon. 

D. 

Jl. 

H. 

Xew  -  .  . 

4 

7 

14  Afternoon. 

J‘'irst  Quarter  - 

12 

6 

10  Morning. 

Full  -  .  -  . 

18 

10 

b  Afternoon. 

Lust  Quarter  • 

26 

9 

40  Morning. 

In  Perigee 

16 

10 

Morning. 

In  Apogee  - 

28 

5 

Morning. 

Moon’s  declination  at  noon. 


The  of  high  , pater  arc  given  for  Mean  tin.,  at  J.lace  ;  if  Greenwich  or 

Pembkoxe  20  m.  I  PonTisiiEAD  nrfri  n  m.  1  Holyhead  nrfrf  18  ni. 


BRITISH  AND  IRISH  PORTS. 


OGTOBEE,  1S99. 


11. b. 

M.  ti. 

J*.  K 

17 

14  35  Add. 

15  5' 

Adel. 

]8 

1+  47 

26 

*  5  57 ! 

*9 

14  58 

27 

■6  3 

2C 

1;  8 

28 

16  s 

2  I 

15  18 

29 

16  12 

22 

15  28 

30 

16  I  5 

*3 

15  361 

31 

i6  iS 

24 

>5  44, 

'flio  times  ofhigli  water  uro  ^ivvii  for  Mean  tiiuo  at  placu  ;  if  DuLiiii  or  Kailway  tiiuo  Ic  required, — for 
KiNGSTOWK  5u2^rrt<.*^  1  m.  for  Dublin  time.  |  Belfast  2  m.  |  Lo^dondeuut  uefri  4  m. 


MOV- 


80a 


TIDE  TABLES  FOE  THE 


OCTOBER,  1899. 


Half  mean  sprin 
range. 

5“-  7‘"- 

1 

Phases  of  the  'inoon. 

h. 

ir. 

M. 

.  2I. 

7 

14  Afternoon. 

First  Quarter  -  12 

6 

10  Morning. 

Full  -  ...  IS 

10 

5  Afternoon. 

Last  Quarter  -  26 

9 

40  Morning. 

Tn  Perigee  -  16 

10 

Morning. 

In  Apogee-  -  28 

5 

Horning. 

QUEK^^STO^V^' 

{Scott's  wharf). 

n.  >f. 

(  P  ISF  fl  5 
Apanoxi.MATE-^Jj^J^  J  2S 

Mornin'O.  , 

Afternoon. 

Time,  lilciglit.l 

Time. 

neighi. 

II. 

M  V. 

I 

II. 

N. 

F. 

I 

2 

33'  9 

8 

2 

56 

10 

0 

3 

i6  lo 

+ 

3 

34 

10 

7 

3 

5110 

10 

4 

8 

1 

1 

+ 

25|II 

4 

4 

42 

1 

6 

+ 

581 1 

7 

3 

14 

I 

8 

> 

^01 1 

8 

3 

46 

I 

7 

6 

3  '> 

7 

6 

2  1 

] 

6 

6 

39  '  ' 

4 

6 

57 

I  I 

2 

7 

16  10 

1  I 

7 

36 

10 

8 

7 

56  10 

5 

8 

18 

10 

1 

8 

42I  9 

10 

9 

9 

9 

7 

9 

4°!  9 

4 

1 0 

'7 

9 

3 

10 

59  9 

3 

I  1 

43 

9 

4 

- 

'■  i  “■ 

0 

26 

9 

8 

1 

6' 10 

0 

1 

4' 

10 

5 

2 

1  ] :  1  0 

10 

2 

39 

1 1 

2 

3 

5 ' ' 

6 

3 

29 

1  1  10 

3 

52 12 

I 

4 

•  5 

I  2 

3 

4 

38 12 

5 

5 

0 

1  2 

6 

5 

22  1  2 

5 

5 

4-1 

I  2 

3 

6 

5 

0 

6 

26 

1  I 

9 

6 

47  n 

6 

7 

7 

1  1 

2 

7 

27I10 

1  0 

7 

47 

10 

5 

8 

7:10 

0 

8 

27 

9 

8 

8 

49i  9 

4 

9 

13 

9 

1 

9 

42,  8 

10|10 

16 

8 

9 

10 

53  8 

8 

1  I 

30 

8 

7 

- 

1  “ 

0 

6 

8 

9 

o 

41!  8 

1 1 

1 

■  3 

9 

2 

1 

42  9 

5 

2 

8 

9 

9 

2 

30  10 

0 

2 

50 

10 

3 

_ 

-  5 

It.  4Qln. 

Moon’s  decl'hiaiion  at  noon. 


O  '  «.D.  o  '  M.D. .  O  '  o  ' 

6X.40  9  23  s.  7  j  17  6N.23  25  19N.  5 

2  01023  91811  42  26  1 5  54 

2S.  46  11  21  48|Ii9  16  17  27  12  7 

7  29  12  19 


3  2  s. 40  I  1 1  21  48  I  19  16  17  27  12  7 

4I  7  29!^  12  19  91  20  19  50  28  7  52 

5  111  5^||i3  *5  i9’2i  22  10  29  3  20 

6  \  16  o!i4  10  32  22I23  10  30  IS. 23 

7  j  19  22  15  5  6  23  j  22  54  31  6  6 


7  ✓  '  : 

2  1  48  10  O  N.39  ^  24  j 


.iv  v.uiTB  oj  waior  { 
Slioo  Bay  udU  9  tu. 


G2VI.WAY  add  II  m. 


QuBiiN.sTOWx  add  8  m. 


ISIilTlSH  AND  IRISH  rOJtTS. 


OCTOBER,  1899. 


Morning.  Aftkrnoon.I  Mormno.  IIAhTKRNooN 


Time.  1  Height.  Time.  Height.  Time.  [Height.  Time.  Height, 

ii.  n.  F.  I.  u.  yt.  F.  I.  n.  ii.  I  r.  i.  |;  ii.  >u  r.  i.  v. 

I  'I  ,  20* 


Kqaation  of  tune  at  noon. 


M.D.  M.  S. 

1  lo  19  Add. 

2  10  38 


8  12  25 


M.  S. 

9  12  41  Add. 

10  12  57 

11  13  12 

12  13  27 

1 3  13  42 

14  13  56 

15  14  10 

16  14  22 


3I.D.  M.  P.  SI.D.  -M.  B. 

17  14  3;  Add.  25  15  51  Add. 


18  14  47 

19  14  58 

20  15  8 


23  15  36 

24  '5  44 


26  15  57 

27  16  3 

2$  16  8 

29  16  12 

30  16  15 

31  16  iS 


The  limes  of  hij^h  w.'itcr  avo  given  for  Alcau  time  at  place  j  if  Dublin  or  lluilwuy  time  be  required, — lor 
■\Vaterfobi>  (uUl  3  m. 


d  *8  AOK 
AT  NOON. 
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TIUE  TABLES  EOK  THE 


NOVEMBER,  1899 


1  Phufies  of  the  moon. 

D. 

H.  M. 

New  -  .  . 

3 

10  27  Morninj?. 

First  Quarter  - 

HI 

1  35  Afternoon. 

Full  -  -  .  . 

17 

10  18  Morning. 

Last  Quarter  - 

25 

6  35  Moniiii". 

In  Perigee 

12 

0  Noon. 

In  Apogee  -  . 

20 

2  Morning. 

5  22  47  '  13  4-'''-38  jl  >9  55  p9  '3  ^6 

6  23  6  14  9  57  22  16  57  I  30  >7  <5 

7  3  "  '5  '+  4‘  23  >3  '9 

8  19  39 , 1  16  18  34  !  24  9  13  II 


TLc  limes  of  Ligh  water  are  giveu  for  Mean  time  at  place  ;  if  Greenwich  or  Railway  time  be  required, — for 
Bitest  add  18  ni.  I  Devonpout  add  17  nr. 

*  B-'low  zero,  or  .intum  to  which  soundinpe  on  charts  aro  rcdnccd. 


BRITISH  AND  IRISH  PORTS. 


8:? 


NOVEMBER,  1899. 


II  58I18 
o  1918 
1  2  18 

1  +8  17 

2  3816 

3  33  '6 

4  33  '5 

5  40 '5 

6  48  16 

7  53  ‘<5 

8  49  17 

9  40  1 8 

10  30^18 

11  1 8, 1 8 


DOVER 

(iVor/A 

H.  H. 
/  RtSE  5  0 

APPROXIMATE-I^.^j^j^  7  JQ 


ilORN'lNO.  AfIERNOOX.  I 


9  20  16  I  1!  9  39 17  3  27*7 

95817  7  10  17  17  1 1  28*7 

10  3718  1;  10  5718  3  • 

11  1718  4  1 1  37  18  5  I  •  I 


4  o  40  1 8 
I  I  24I17 
8  2  13^17 

II  3  516 

I  4  215 

4  5  5  >3 

4'  6  1415 

O  7  22  16 
10'  8  22  17 
8  91518 
3  10  518 

7,  10  5418 
811  41  iS 

-  o  3  1 8 
2’  o  47  17 

8  1  29  17 

I  2  1 1  16 

3  2  52  *5 

6  3  35  '5 

9  4  23  14 

3'  5 

z>  6  18  14 
8  I  7  2015 

4  8  15  .5 

2,  9  2  16 


M.D. 

X. 

8.  1 

*5 

I  2 

54  1  Add. 

26 

I  2 

35  1 

27 

I  2 

'5  i 

28 

I  1 

55 

*9 

I  I 

34 

3° 

I  I 

1  2 

The  times  of  high  water  are  given  for  Mean  lime  at  place  ;  if  Greenwich  or  Railway  time  be  retjuired, — for 
Poiii-siiouTU  add  4  m.  j  Dovbu  suil/aei  5  m. 


TIDE  TABLES  FOE  THE 


TLe  limes  of  Ligh  water  are  girou  for  Kean  time  «t  place  j  if  Grconwioh  or  Railway  time  bo  rcqaircdj — for 
^iiUiNZss  anhtract  3  la.  |  Chatiia^i  subtract  2  m. 


BRITISH  A^TD  IRISH  PORTS. 


XUo  times  of  high  water  are  given  for  iSLcan  time  at  placo  ;  if  Greenwich  or  Iluilwaj  time  bo  required, — for 
LoNi>oN  0  m.  I  JtlAawiou  subtract  &  m.  |  Hull  add  1  m. 


AT  NOON. 


Wfek  day. 
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TIDE  TABLES  FOE  THE 


NOVEMBER.  1899. 


KORTH  SHIELDS 
(Zoic  light  house), 

u.  V. 

•  /Rise  s  40 

Approximate.  I  Q 


LEITH 
(^East  pier). 

APP»O.V.J.ATE.(R;f-  » 


Morn  ixo.  Afternoon. 


TLc  times  of  high  water  aro  eivon  for  Mean  time  at  placB  ;  if  Grcoiiwicli  or  Railway  thne  be  required,— for 
StNUEliLASL  add  5  Ill.  |  KuBTll  SuiELDS  add  G  m.  |  LKiTHaddlSm. 


BKITIISH  AiS'Jj  IKISH  I’OKa’S. 


87 


TLc  times  of  lii^h  water  are  given  for  j^lcan  time  at  place  ;  if  Grccnwicli  or  Railway  time  be  required, — for 
TiiUiiso  add  14  u.  I  Gi:£ENOCK  add  19  m.  i  Liyerpool  add  12  m. 


AT  NOON. 
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TIDE  TABLES  FOR  THE 


NOVEMBER.  1899. 


PEMBROKE 
{II. M.  Dockyartl). 


PORTISMEAD 

{UocJ;  entr. ). 


HOLYHEAD 

{Pier). 

U.  M. 

nxTMATP  ®  20 

I  Fall  6  0 


Morni.vo.  j 

Afteiinoon. 

Time.  1  neli;lit. 

Time, 

Height. 

II. 

M.  V. 

1. 

II. 

M. 

p. 

8 

32114 

8i 

8 

49 

■4 

1  1 

9 

6,13 

2 

9 

23 

■5 

4 

9 

40  15 

6 

9 

57 

■5 

8 

lO 

‘V’ 

9 

10 

3' 

'5 

10 

lO 

48 15 

9 

1 1 

6 

■5 

8 

1 1 

26,15 

6 

1 1 

48 

■5 

4 

1  _ 

- 

0 

I  2 

'5 

I 

o 

37l'  + 

10 

1 

3 

'4 

6 

1 

31  14 

2 

2 

0 

13 

10 

2 

32  13 

6 

3 

8 

13 

4 

3 

47;  >3 

2 

4 

28 

'3 

3 

> 

813 

5 

5 

44 

■3 

8 

6 

'5  <3 

1 1 

6 

44 

*4 

3 

7 

I  2  14 

7 

7 

39 

>4 

I  1 

8 

+,'5 

3 

8 

27 

'5 

6 

8 

49  '5 

8 

9 

1 1 

■5 

10 

9 

33  >6 

0 

9 

54 

lb 

0 

10 

1416 

0 

10 

33 

■5 

1 1 

10 

5215 

9 

1 1 

1 2 

'5 

6 

1 1 

33  '5 

3 

1 1 

55 

■5 

0 

- 

- 

- 

0 

'7 

■4 

8 

0 

39  ‘4 

4 

1 

1 

46 

'3 

1 1 

1 

23,13 

7 

1 

'3 

4 

2 

10113 

0 

2 

36 

1  2 

9 

3 

5|.2 

6 

3 

36 

12 

5 

4 

912 

4 

4 

43 

12 

4 

5 

17  12 

6 

S 

49 

12 

8 

6 

1  811  2 

10 

6 

45 

■3 

I 

7 

10113 

4 

7 

34 

'3 

8 

7 

56ji4 

0 

s 

16 

'4 

4 

git. 

Ql„. 

Phases  of  the  moon. 


Moo^ts  declination  at  noon. 


Xew  ...  3  10  27  Iklormiig, 

First  Quarter  -  10  1  35  Afternoon. 

Full  -  -  -  -  17  10  18  Morning. 

Last  Quarter  -  25  6  35  Morning. 

In  Perigee  -  12  0  Noon. 

In  Apogee  -  25  2  ^iorning. 


The  times  of  hiL'h  water  are  uivcii  for  Mean  time  at  pkeo  ;  if  Grconwicli  or  Railway  time  be  required,— for 
Pembkoke  20  m.  j  Portisjikad  11  m.  |  Holyhead  odd  18  m. 


BEITISH  A2S’D  lEISH  POETS. 


Tlio  times  of  high  water  aio  given  for  Mean  tiiue  at  place  ;  if  Dublin  or  Kailway  time  bo  required, — for 
KiNQSTOWiN  1  m.  for  Dublin  time.  J  Belfast  2  m.  [  Londondeubt  atii^  .4  m. 


Tlio  times  of  hich  TOtor  ore  iiivon  for  Mean  time  at  place  ;  if  Dubliii  or  Kail.way  time  bo  reqmrcd,— for 
Sum  Bat  orfd  9  m.  I  Calwat  n</d  11  m.  I  QuEKxaTOWN  ntW  8  m. 


BPvITiyH  AND  IBISH  POKTS. 


NOVEMBER,  1899. 


■WATERFORD 
[Duncannon  fort). 


Approximate- OT 


7. 

Mormno.  1 

Afterxoox^. 

Morning. 

Afternoon. 

Morning. 

Afternoon. 

Time,  lileiirlit. 

Time. 

Ileiifht. 

Time. 

nei(;ht. 

Time. 

Height. 

Time. 

Height. 

Time. 

Height 

11. 

.'1.  1  F. 

I. 

II. 

.M. 

F. 

j 

II.  n. 

r.  1. 

11.  M. 

r.  1. 

II.  M. 

V.  r. 

11.  M. 

w. 

I 

3 

29'  I 

4' 

3 

49 

I  I 

7 

27-7 

Th. 

2 

4 

9  " 

9 

4 

29 

I  1 

1 1 

28-7 

F. 

3 

4 

49  '2 

0 

5 

8  12 

1 

• 

S. 

4 

5 

26,  I  2 

2 

5 

44 

I  2 

3 

I  •  I 

s. 

5 

6 

3  *2 

3 

6 

23 

I  2 

3 

2  ■  I 

-M. 

6 

6 

43  >2 

2 

7 

3 

I  2 

I 

3-  • 

Tu. 

7 

7 

24  1 2 

0 

7 

45 

1  I 

IC 

4*  I 

w. 

8 

8 

7  '• 

8 

8 

29 

f  1 

6 

5-I 

Th. 

9 

8 

53 '  > 

3 

9 

20 

I  1 

c 

6- 1 

F. 

lO 

9 

50  10 

9 

10 

25 

10 

7 

D 

S. 

1 1 

1  1 

3  'O 

6 

1 1 

39 

10 

5 

8- 1 

s. 

I  2 

.. 

_  1  _ 

0 

1 2 

10 

6 

9‘  > 

■3 

0 

45  10 

9 

1 

iS 

I  1 

c 

lo-  I 

Tu. 

'4 

1 

5111  r 

3 

2 

24 

1  I 

6 

11*1 

■\V. 

■  3 

2 

55  '■ 

9 

3 

24 

I  2 

0 

12*1 

Th. 

I  b 

3 

5112 

2 

4 

*7 

I  2 

•4 

13-1 

F. 

•7 

4 

+2  12 

5 

5 

5 

I  2 

5 

0 

S. 

j8 

5 

26  12 

4 

5 

47 

I  2 

4 

'>■  1 

s. 

'9 

6 

8  12 

3 

6 

29 

12 

2 

i6- 1 

•M. 

20 

6 

50  I  2 

0 

7 

10 

I  I 

10 

17- 1 

Tu. 

2  1 

7 

29  1  1 

8 

7 

47 

I  I 

6 

iS-  I 

AV. 

2  2 

8 

5 1 1 

3 

8 

^3 

I  1 

0 

19- 1 

Th. 

23 

8 

41  10 

9 

8 

59 

10 

6 

l 

20*  I 

F. 

24 

9 

2  110 

4 

9 

47 

10 

2 

2  1*1 

S. 

25 

10 

1610 

0 

10 

4<5 

9 

IC 

<L 

s. 

26 

1 1 

I  el  9 

9 

I  I 

46 

9 

8 

23-1 

-\1. 

27 

- 

“  i  — 

0 

1 6 

9 

9 

24- 1 

Tu. 

28 

0 

46I  9 

1 1 

1 

'5 

10 

1 

1 

25'  I 

w. 

29 

1 

44110 

4 

2 

13 

10 

7 

26  I 

Th. 

30 

2 

4110 

1 

10 

3 

8 

1 1 

* 

27*1 

Half  mean  spring  I 

range.  / 


UiiaatioiL  of  time  at  noon. 


M.  S. 

M.D. 

M.  a. 

M.D. 

M.  & 

M.D. 

M.  ii. 

1 

1 6  20 

Add. 

9 

16  4 

Add. 

>7 

■4  55 

Add. 

25 

■2  54 

2 

1 6  20 

10 

1  5  58 

iS 

■4  43 

26 

35 

16  21 

I  1 

'  5  52 

19 

>4  30 1 

27 

12  15 

16  20 

I  2 

'  5  44 

20 

14  16 

28 

'•  55 

16  18 

■3 

i;  36 

2  j 

'4  ' 

^9 

II  34 

16  16 

■4 

*  5  27 

22 

>3  45 

3° 

11  12 

16  13 

*  5 

'  5  '7 

23 

13  29 

8 

16  9 

16 

*  5  7 

24 

13  12 

The  times  of  high  water  aro  given  for  Mean  time  at  place  ;  if  Dublin  or  Railway  time  be  rctjuired,— for 
'\VAT2UF0nD  add  3  m. 


(t  'S  AQE 
AT  NOON. 
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TIDE  TABUiS  FOR  THE 


DECEMBER.  1899. 


BREST 

{Entr.  of  Docktjard  basin). 
APPRO^TZ./I!!"*!  ^ 


DEVON POUT 
(i/.J/.  Dockyard). 

H.  >r. 

High  Wotcr.  APPROXIMATE  •  I  Q  jq 


»Fall  0  -20 


Morning.  )  Afternoon. |  Morning.  1  Afternoon.  Morning. 


li  Afternoon. 


Phases  of  the 

moon. 

V. 

n. 

M. 

New  -  -  _ 

3 

0 

48  ^foming. 

First  Quarter  - 

9 

9 

3  AfterDOon, 

Full  .... 

17 

1 

31  Morjiing. 

Last  Quarter  - 

25 

3 

57  Moriiing. 

In  Perigee  -  - 

7 

6 

Morning. 

in  Apogee  •  . 

22 

11 

AftornooiL 

Moon's  declination  at  noon. 


The  liiutsoriiich  wotcr  ore  L-ivon  far  Misui  tiiueat  place;  if  Greenwich  or  lUilway  time  bo  requited,— for 
liuEsr  Olid  18  m.  I  Di-.vonpokt  add  It  m. 

*  Bolow  zero,  or  datum  to  winch  soundings  on  charts  are  reduced. 


BRITISH  AND  IRISH  PORTS. 


01 


DECEMBER,  1899. 


lO  55I18 
'1  43I'8 
o  7118 
o  55iiS 
I  +4'i8 

^  34''7 

3  24!'7 

4  '5'6 

5  11I15 

6  1215 

7  “|'5 

8  29I16 


DOVER 

pier). 


MoHNI.VO.  Ai'TEKNOON. 

Time.  '  Height.  Time.  1  Height. 

JI.  M.  \  V.  T.  H.  -M.  V.  I.  D. 

92516  1 1 1  9  48,17  3  28  ■  I 

10  1017  7  10  3217  1129-1 


2  1 1  19:18  4  • 

5  —  “  * '  5 

603118  72-5 

7  >  '9'8  6  3-5 

4  *  9  '8  ^4-5 

10,.  2  59;  17  6  ;-5 

i!  3  49,16  8  » 

3  4  42I15  II  7-5 

8  5  41  15  68-5 

6  6+615  89-3 

ir  7  57  16  3  10-5 

7  8  57 16  10  1 1  •  5 

I  9  50  17  4  iz’S 

6  10  39  17  8  13' 5 

9  1 1  25  17  10  O 


o 

48117 

9;  ‘ 

8117 

7 

'7-5 

I 

28|i7 

6!  I 

48!  1 7 

4 

18-5 

2 

7(17 

1  2 

26  16 

10 

'9-5 

2 

45  '6 

7.  3 

3i‘6 

3 

20-5 

3 

2I|I5 

II  3 

39  '5 

7 

21-5 

3 

59  15 

3  4 

21,14 

1  1 

« 

4 

45  '4 

7,^ 

'2i'4 

4 

=  3-5 

5 

40  14 

3  6 

II  14 

2 

24'5 

6 

44ii4 

5  7 

19  ‘4 

9 

i5’5 

7 

54ii5 

2’  8 

26  1 5 

8 

26-5 

8 

54i'6 

^  9 

20|16 

8  27-5 

9 

+6!  1 7 

I  10 

I2II7 

7^8-5 

9'*- 

41, >. 

o  1 5 1  Sub. 
o  45  i 

I  14 

'  44 

*  '3 

*  4* 

3  II 


The  times  of  high  water  aro  given  for  Mean  time  at  ploco  ;  if  Greenwich  or  Railway  time  bo  required, — fur 
PoATSMouTU  add  4  m.  I  Dover  subiraet  6  m. 
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TIDE  TABLES  FOR  THE 


DECEMBER,  1899. 


SHEERNESS 
{II. M,  D’ickynrd). 


CHATHAM 
{H.il.  Dock-yard). 


Low  Water. 


Morning.  |  Afternoon. 


Rim:  0  35 
Fall  C  6 


Phases  of  the 

moon.  j 

Now  .  .  - 

U. 

3 

n. 

0 

M. 

48 

.Morning. 

First  Quarter  - 

9 

9 

I 

3 

Afternoon 

Full  -  -  .  . 

17 

3* 

Morning. 

Last  Quarter  - 

^5 

3 

57 

Morning. 

111  Perigee  .  . 

7 

6 

>rorning. 

Ill  Ajxigee  -  - 

22 

I  1 

Afternoon. 

The  tinieb  ofhij/h  water  arc  tjivon  for  Mean  lime  at  place  ;  if  Greenwich  or  Railway  time  bo  rccjuircd.  for 
Sn  EE.rNM,.  .uhuua  3  m.  I  Cuatk*m  .m.lrncl  2  m. 


BRITISH  AND  IRISH  PORTS. 
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DECEMBEK,  1899. 


IIAKWICII 

(J/igd  quay). 
APPROXIMATE-!  % 


HULL 

( Victoria  dock'). 


MOUKINO.  .-VbTKKNOOX. 

Time.  I  Heiclit.  Time.  I  Heislit. 
It.  M.  p.  I.  ,  II.  M.  y.  r. 


4  47  1 8 

5  19 

6  1  I  20 

6  5520 

7  39“ 

8  23  20 

9  920 

9  58 19 

10  52  iS 


o  34*7 

1  3817 

2  +2 17 

3  46  1 8 
+  +3  '9 

5  3‘  '9 

6  1719 

7  020 

7  4020 

8  17  19 

8  53  *9 

9  30  1 8 

10  8  18 

10  48  17 
If  37  16 
o  716 

1  7  16 

2  916 

3  ‘3  '6 

4  '4'7 


5  7|>9 

7i  5  49; '9 

I  6  33'2o 

6  7  1 7120 

8  '  8  1  20 

8;  8  46  20 

2i  9  33  '9 
6  10  24  19 

9  'i  1  24  18 

-  '  noon  1 8 

8'!  I  6  17 
2  10  17 
10,  3  1418 
71  4  1618 
5  7  '9 

8l  5  34  >9 

'I  A 

1 1 '  6  39  20 
O  7  2  1  20 
o,  7  59  19 
9|l  8  35119 
4I  9  "1'9 
9 1  9  49|'S 
il|io  27,17 

e'lii  11I17 

loj  —  I  — 

6:  O  37  16 

II  1  38  16 
2|t  2  41  16 

•I  I  3  44  ‘7 
iij  4  41  18 

03  5  28  19 


Equatixm  of  time  at  noon. 


M.  ». 

D 

K.  •.  1 

10  50 

..Vdd. 

7  3° 

Add. 

10  27  1 

7  3 

'o  3 ; 

I  1 

35 

9  39 

12 

6  8 

9  '4 

■3 

5  39 

8  49 

■4 

5  ii 

8  23 

>5 

4  4» 

7  57 

16 

4  '3 

Till'  times  of  high  wator  aro  given  for  Mean  time  at  place  ;  if  Creonwieh  or  Railway  tiino  bo  required _ for 

London  o  m.  j  Harwich  s^rac/  6  m.  1  1  m.  * 
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TIDE  TABLES  I'OE  THE 


DECEMBER,  1899. 


;  5  I- 

-  K  « 

g  H  §5 


•SUNDERLAND  NORTH  SHIELDS 

\Norlh  dock).  {Low  iighthouic). 

Mornixg.  il  Akterkoox.  Monxixa.  II  AFTEnyoox. 


II.  M. 

Time.  'uclgUt.| 
II.  M.  r.  1.  1, 

Time.  Height. 

ti.  a.  r.  1. 

I  IOi»2  3 

I  40,12 

9I 

2 

2 13 

0 

2  11  1 8 

2  24ji3 

Jjl 

1 

45  >3 

6 

3  oa  i6 

3  5  '3 

9'. 

3 

»5'3 

I  1 

4  >5 

3  4614 

' 

4 

7  14 

3 

5  *  *4 

4  »8  14 

4! 

4  49i'4 

3 

^  3  lo 

5  ”  '4 

2' 

5 

3614 

0 

7  4  4 

6  013 

6 

25  13 

6 

8  4  56 

6  52  13 

3 

7 

20  13 

0 

9  5  46 

7  48  ” 

9! 

8 

17  12 

6 

0636 

8  47  12 

3, 

9 

20  12 

I 

11  7  25 

12  8  17 

>3  9  9 

14  10  3 

1510  58 
1611  53 


9  5$  M  1 1  |io  3o>i I 
II  3  1 1  1 1  1 1  35:12 
—  —  0612 

o  37  12  6  I  712 

13513  02  2 13 

2  27  13  4I  2  5013 


Tituo.  Illeight.ll  Time.  Height. I 
II.  M.  r.  U  I.  ti.  M.  F.  I.  I 


3  46  *+  4|.  4  7*4 

4  *91*4  4:  4  5»  *4  3 


8  55  >*  5!  9  30|>* 


6ji2  2  10  42  I 2 
i6!i2  3  |i  1  48  12 

—  o  20  1 2 


1 7  in.  3  1113 

■  'S  °  +5  3  5>  '3 

J.  ig  135  +3113 

20  2  Z3  5  813 

!'•  3  7  5  45  '3 

22  3  50  6  23  12 

234317  312 

24  5  12  7  44  II 

■  ^5  5  53  8  >7  ■  ■ 

1.  26  6  36  9  23  1 1 

.  27  7  2110  2810 
1.  28  8  IQ  1 1  34.1 1 

29  9  3  o  511 

30  9  59  I  Y2 

'O  58  ■  57in 

Half  mean  spring  I 
range.  )' 


3>  >3  8 
1113  10 
5013  8 

26113  4 

4:12  10 
43!'»  5 

23!I2  O 

51” 

33;”  i 

3;jio  10 

I  lo  10 


3  ”13 

3  5JD3 

4  3i|‘3 

5  ”  '3 

5  49'' 3 

6  27|I2 

7  fij” 

7  47!” 

8  35  II 

9  35  II 

10  40  1  I 

11  46  1  I 
o  iSii  I 
1  16112 


II  4  I  2ll  3 

lol  4  52  13 
6 1  5  30,13 
3'^  6  8  ,3 

I  iji  6  46']  2 


5,1  9  411 
2'llO  711 
ijlii  1311 


9»  ^  i| 


Phases  of  the  moon. 


6|12  2/  1  41  12  6 

4il2  loj  2  27  I^  J 
7<t.  41a. 


Moon’s  declination  at  ; 


LEITH 

(£ast  pier). 

I.  M. 

ArpnoxiHATK 

/  ItlbE  0  0 

1.  Fall  6  is 

Morniko. 

Afternoon. 

Time.  1  llciglit. 

Time. 

Uligbt.  1 

n. 

u.  r. 

I- : 

II. 

M. 

r- 

1. 

0 

4V4 

4 

I 

I 

14 

9 

I 

22I1 5 

I 

1 

43|i5 

5 

2 

41' 5 

8 

2 

24!!  5 

1 1 

2 

4416 

'1 

3 

4|i6 

I 

3 

2;  16 

ll 

3 

47  16 

0 

4 

10  1 5 

1  1 

4 

34.15 

10 

4  58  >5 

8' 

5 

23115 

5 

5 

50,15 

2 

6 

18 

■4 

lO 

6  46  14 

6 

7 

16 

14 

2 

7  48!>3 

I  I 

8 

24 

13 

9 

9 

0  1 3 

7 

9 

35  13 

6 

10 

9[‘3 

7  :>o 

4' 

'3 

9 

I  I 

'3|'3 

1 1 

1  I 

44  '4 

I 

— 

- 

- 

0 

”.14 

4 

0 

37', ‘4 

7 

1 

1 

■4 

1 1 

I 

*5!'5 

2! 

I 

48 

>5 

4 

2 

10  1 5 

2 

30 

■5 

7 

2 

50  >5 

8 

3 

9 

■5 

7 

3 

28, 1 5 

6 

3 

47 

■5 

4 

4 

5i>5 

2I 

4 

24 '5 

0 

4 

43;'4 

10’ 

5 

2 

14 

8 

5 

21114 

61 

5 

41 

*4 

6 

'  14 

°i 

6 

2  I 

■3 

S 

6 

42  13 

5 

7 

5 

13 

7 

20  12 

1 1 

7 

38 

12 

8 

8 

28  12 

6 

9 

1 

12 

9 

34 12 

5 

10 

7 

12 

6 

10 

40  I  2 

7| 

1 

12 

1  2 

10 

1 1 

42 13 

2 

— 

- 

- 

0 

io|  1 3 

6, 

0 

35|>3 

I 

0 

59l'4 

511 

I 

»3l'4 

I 

gii. 

2"'- 

\ew 

Fii'Sjt  Quarter 
Full  .  -  - 


Ill  Perigee  • 


,  ® 

'  ■ 

1 

M.b. 

1 

m.k; 

'1 

M.h. 

1  , 

r 

f  20s. 

19- 

9 

2 

'  7 

1  17' 

22  N.3I 

’  25 

7 

.«<.  30 

1  IZ 

2 1 

10  ! 

3  N.24 

18 

20 

46 

.  26 

1  1  I 

5' 

1*3 

7"i 

“1 

8 

42 

19 

18 

4 

27 

'5 

49 

j  22 

*7 

12 

13 

30 

1  20 

14 

38 

,  28 

■9 

10 

1  20 

22  1 

I'J 

>7 

32 

21 1 

10 

38 

■  ^9 

2  I 

18 

1 

0 

, '+ 

20 

3<i| 

22 

6 

■7 

30- 

22 

58 

J2 

7 

38 

34" 

'  15! 

'  16 

22 

23 

*9 

7  ' 

.  23 
'  24 

1 

2  fi. 

43 

5  5 

1  31  1 

1 

22 

1 

54 

Tlie  tiuica  of  high  water  are  given  for  Mean  time  at  jiluce  ;  if  Greenwich  or  Hailway  time  be  roquired,— foi 
SuiSDKHhAND  udfl  0  m.  I  Kouth  SiiiKLD.s  add  6  m.  |  Lf.Ith  aeUl  13  m. 


UK  rr  I  sir  ^\nj)  ikish  posts. 
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DECEMBER,  1899. 


THURSO  GREENOCK 

{near  Scrohslcr  picf).  '  fJoek). 

AlTl.r.XIMATE-jJJ^^JJ^  AlTnnXIMATK.jff^'j,®  ™ 

MonxiNo.  11  Afternoon.  ^^o^NIN«,  ll  Afternoon. 


10 

9 

Oi 

10 

45 

9 

1 1 

7 

9 

3! 

1 1 

*9 

9 

1 1 

9 

5 

_ 

_ 

« 

o 

'4 

9 

6 

0 

36 

9 

o 

58 

9 

8! 

I 

2 1 

9 

I 

44 

9 

91 

2 

7 

9 

2 

30 

9 

8^ 

2 

53 

9 

3 

161 

9 

6 

3 

41 

9 

+ 

71 

9 

4', 

4 

33 

9 

5 

i| 

9 

0 1 

5 

30 

8 

6 

8 

6 

36 

8 

7 

III 

8 

7 

46 

8 

8 

21! 

8 

8 

5Sl 

8 

9 

8 

I  r'l 

9 

55i 

9 

lO 

2 1' 

9 

I 

10 

47 

9 

1 1 

12 

9 

3,;" 

36 

,  9 

1 1 

59 

9 

- 

- 

1  _ 

o 

2 1 

9 

4i 

0 

42 

;  9 

1 

2 

9 

5 

I 

2 1 

i  9 

1 

39 

9 

4 

r 

57 

9 

2 

'  5 

9 

4 

2 

33 

1 9 

2 

5'. 

9 

2  ' 

3 

9 

9 

3 

27 

9 

01 

3 

45i 

8 

4 

3 

8 

10 

4 

22 

8 

4 

43; 

8 

7, 

5 

7 

8 

5 

34' 

8 

4 

6 

3 

8 

6 

35 

8 

2 

7 

9 

8 

7 

44 

8 

2 ' 

8 

'9 

8 

8 

5*1 

8 

5,i 

9 

"3! 

8 

LIVERPOOL 
{Of.orgc  pier). 

II.  M. 

Mornino.  |] Afternoon. 


Tlie  time.s  of  liigli  water  nra  given  for  ^Ican  time  at  place  ;  if  Greenwich  or  Railway  time  be  required, — for 
.  Thurso  i4  m.  |  Greenock  19  m.  |  Liyehpooi,  12  m. 


’NOON  IV 
HOV  S  D 
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TIDE  TAB1.es  fob  THE 


DECEMBER,  1899. 


Wkkk  day. 

Montu  day. 

Moon’s 

TRANSIT. 

Al 

M 

PEMBROKE 
{H.M.  Dockyard).. 

n.  M. 

PROXIMATE./®*^*  ® 

3Rxrxa.  1 

AftEKXOOX,  1 

Time.  1 

Hvig 

Time.  1 

UctKht.l 

11. 

M. 

II. 

M. 

V. 

'■  1 

n. 

M. 

r. 

1. 

F. 

ihOmZ^ 

4 

23 

20 

>1 

4 

47I 

20 

7 

S. 

2  1  I 

18 

5 

1 1 

2  I 

°.! 

5 

341 

2 1 

5 

s. 

3  oa 

16 

5 

56 

2  I 

9' 

6 

18 

22 

0 

M. 

4  I 

■5 

6 

40 

22 

z>1 

7 

I 

22 

4 

Tii. 

5  2 

14 

7 

22 

22 

44 

7 

44;** 

3 

W. 

6  3 

10 

8 

7 

22 

I 

8 

30  2  I 

10 

Th. 

7  4 

4 

8 

53 

2 

6, 

9 

•7 

2 

2 

F. 

8  4 

56 

9 

4' 

20 

9 

10 

5 

20 

4 

S. 

9  5 

46 

10 

29 

'9 

10 

10 

54 

>9 

4 

s. 

0  6 

3^ 

1  1 

•9 

18 

10 

1 1 

47I18 

7 

M. 

•  7 

25 

- 

“ 

— 

0 

19118 

> 

Til. 

2  8 

'7 

0 

54 

18 

5 

1 

33118 

6 

W. 

3  9 

5 

2 

12 

18 

9 

2 

4919 

I 

Th. 

4  10 

•5 

3 

23 

'9 

7 

3 

53 

20 

0 

F. 

5  10 

5i 

4 

22 

20 

5 

4 

30 

20 

9 

S. 

6  1 1 

53 

5 

16 

21 

0 

5 

40 

21 

2 

s. 

17  m. 

6 

2 

21 

4 

6 

24 

21 

> 

31. 

i8  0 

4. 

6 

44 

21 

6 

7 

3 

21 

5 

Tu. 

'9  > 

3 

7 

22 

2  1 

3 

7 

40 

21 

1 

W*. 

ZO  2 

21 

7 

38 

20 

1  1 

8 

16‘20 

9 

Th. 

"  3 

/ 

8 

34 

20 

6 

8 

52 

20 

2 

F. 

22  3 

5' 

9 

10 

'9 

10 

9 

27 19 

6 

S. 

23  4 

3 

9 

44 

‘9 

1 

.0 

I 

18 

9 

s. 

24  5 

t  10 

■9 

18 

4 

•0 

38 

•7 

1  1 

■M. 

25  5 

5 

10 

58 

‘7 

6 

1 1 

21 

•7 

I 

Tn. 

26  6 

3 

5ii 

4« 

18 

16 

10 

— 

— 

_ 

W'. 

27  7 

2 

I  0 

16 

9 

0 

52 

16 

9 

Th. 

z8  8 

I 

3  I 

29 

16 

I  1 

2 

6 

>7 

3 

F. 

29  9 

2 

43l'7 

9 

1 3 

17 

18 

> 

s. 

50  9 

5< 

3 

48ji9 

1 

II  + 

17 

■9 

9 

s. 

j  1  lO 

5i 

4 

45|20 

5!i  5 

12 

2  1 

0 

PORTISHEAD 
{Dock  eii^r,). 

n.  M. 

(  Rise  6  40 
'  (  Fall  6  40 

Morxixo.  'Afterxoox. 


APPROXTiLATE- 


■’l* 


I 


Time.  Illciglit.  I  Time.  {  Hciglit 
H.  M.  Ip.  1.  1  n.  M.  I  F.  I 

5  2637  II  5  5038  f 

61339  ^  ^  354°  ^ 

6  57'40  1°  7  *84*  ^ 

7  39;+i  61  8  0,41 

8  2241  6;  8  44I4I  3 

9  641  3  9  2S41  c 

9  5040  6  to  12139  '°| 

10  34|39  2  10  5638  4I 

3  |i  i  42  36 

6| 

6 


i8|37 


I 


o  43I 

•  5;i 

3 

4  *7, 

5  *6| 

6  18 

7  3 

7  44' 

8  22! 

«  57 

9  31 

10  5 

10  37 

1 1 


II  48  32  10 


Half  mean  spring  { 
range.  j 


1 1"-  3" 


39  8 
39 

38 

37 

136 

34  7| 


o  1035 

1  1834 

2  3334  io| 

3  >'136 

4  5837 

5  5338  <1 

6  4'|39  91 

7  »4;40 

8  3  39  ", 

8  4039  4 

119  14  38  io| 

9  4838 

10  2  I  36  lo| 

>0  53:35 


o  13 

1  '7 

2  29 

3  44| 

4  52 

5  48| 


3» 

|3‘ 

31  io| 

33  Si 

36 


"  27133  8| 

-  I  - 

o  44,31 

'  32j3i 

3  632 

4  20[ 

5  21 


34  >° 
37  3| 

Si  +L.f_i+i39^  6| 

2  I  ft.  Qin, 


HOLYHEAD 

(Pur). 


Approximate 


\Fa 


Rise  6  20 
Fall  6  o 


[ORXIXO.  |i 

1  Afternoon. 

me. 

Uciaht.l 

1  Time.  | 

HclgUt. 

M. 

P. 

t. 

11. 

M. 

y. 

1. 

36 

'4 

7 

1  8 

56 

■4 

10 

16 

■5 

2 

9 

36, 

■3 

3 

56 

■5 

7I 

10 

16 

■5 

8 

36 

>5 

O 

10 

56 

•5 

10 

>7 

15 

lol 

I  I 

4' 

'5 

9 

- 

— 

•  j 

0 

6 

>5 

8 

3' 

■5 

5I 

0 

57 

■5 

2 

24 

■4 

I  1 

I 

5' 

>4 

8 

■9 

■4 

3* 

2 

49 

■4 

1 

22 

■3 

10 

!  3 

57 

■3 

8. 

33 

<3 

6 

5 

9 

'3 

6 

43 

■3 

7. 

6 

'5 

■3 

9 

47 

■3 

"1 

7 

18 

■4 

1 

47 

■4 

3 

8 

12 

14 

6 

36 

■4 

9 

8 

59 

'4 

n 

21 

■5 

1 

9 

43 

'5 

3 

3 

‘3 

3 

10 

22 

>5 

4 

41 

;'5 

4 

10 

59 

>5 

3 

'7, 

<5 

2 

1 1 

36 

•5 

I 

55l‘4 

1  1 

— 

— 

- 

'3 

■4 

9 

c 

33I14 

7 

55 

'4 

4 

1 

■5 

■4 

1 

35 

‘3 

IO|  I 

33 

‘3 

S 

■5 

'3 

5 

2 

37 

■3 

2 

0 

12 

1 1 

1  3 

28 

1  2 

s 

59 

12 

61  4 

33 

12 

> 

8 

12 

5 

!  5 

4' 

I  2 

6 

'4 

12 

9 

6  46 

‘3 

0 

16 

■3 

3 

1  7 

44 

■3 

7 

10 

'4 

0 

i  S 

1 

34 

14 

5 

57 

it. 

_9 

1  9 

20 

ii 

2 

8ft.  Qlr 


Phases  of  the  momi. 


Moon's  declination  at  noon. 


New 
First  Quarter 
Full  - 


In  Perigee  - 
In  Apogee  - 


M.n. 

e 

M.n. 

0 

)1.D. 

0  '  ' 

M.D. 

0 

, 

D. 

M. 

20  S< 

■9 

9 

2  8. 

7 

■  7 

22  N.3  1 

25 

78 

3° 

-  3 

0 

48  Morning. 

* 

22 

2  I  1 

10 

3  N 

24 

18 

20  46 

26 

1 

S' 

-  9 

9 

3  Afternoon. 

3 

23 

7 ' 

1 1 

8 

42 

■9 

18  4 

*7 

‘5 

49 

-  >7 

I 

3 1  Ziforning. 

4 

22 

27 

12 

>3 

30 

20 

14  38 

28 

>9 

10 

-  25 

3 

Morning. 

5 

20 

22 

•3 

■7 

32 

2  I 

10  38 

29 

2  I 

38 

6 

17 

0 

■4 

20 

36 

22 

6  17 

30 

22 

5** 

-  7 

6 

Morning. 

7 

I  2 

'5 

22 

^9 

23 

'  43 

3> 

22 

54 

-  22 

1  1 

Afternoon. 

8 

7 

34' 

16 

23 

7 

24 

28.53 

_ 

The  times  of  high  water  are  giveu  for  Mean  time  at  place  ;  if  Greenwich  or  Railway  time  bo  required,— for 
Pembroke  20  m.  I  Poutibuead  ad// 11  m.  I  Holthead  arirf  18  m. 


rmiTISH  AND  IKISH  POUTS. 
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DECEMBER.  1899. 


UINGSTOWX 
(  Jf'iiicruiy  pier). 

.:OXrMATE-{{J-{‘s  » 


BELFAST 

(Neto  dock). 


...  ^nisE  c  io 


LONDONDERRY 
{Ship  bridc/e). 

II.  M. 

{Rise  c  is 

APPHOXrjLlTE  .  ^  Q  ,5 


Moun'ixg.  IAftebxoon.I  ^foHxnco.  j|  Afternoon.  I  Morning.  :  Afternoon.! 


I'iine.  JlclKiit.  ' 

n.  M.  I  K.  r.  j 

1'.  «  9  35  IO  I 

S.  2  IO  15110  5 ; 

S-  3  IO  5+10  9] 

^1.  4  I  I  361IO  101 

Tu.  5  -  I  -  , 

W.  6  o  45  IO  g; 

Th.  -  I  33^10  61 

F.  3  2  24110  3; 

S.  9318911: 

S.  10  4  20  9  7. 

M.  I  I  5  26  9  5 

Tii.  12  6  31  9  6 

'  3  7  35  9  8 

Th.  14  8  38  9  II 

F.  i;  9  35  'O  * 

S.  16  10  20  10  5j| 

S-  1711  010  7 

.M.  1811  4010  6 

Tu.  1 9  — 

W.  20  o  3910  4 

Th.  21  I  1710  2 1 

F.  22  I  35;  9  io| 

^3  2  35|  9  7: 


Time.  Hciijht 
IT.  M.  F  I. 

9  56  10  3 

IO  34j‘o  7 

tl  14|lO  !0 
I  I  sS  10  io 
a  2 110  9 

I  910  8 

I  sSlio  4 
251^0  I 

3  48|  9  9 


Tliiit.*.  I  Ilcitfht.r,  Time.  nciKiit^- 

II  a. }  F.  f. '  II.  M.  I  F,  r. 

9  12:  8  1 1  9  32  9  I 

9  521  9  2., 10  12  9  3 

i  f  ! 

10  32  9  41110  321 9  4 
11139  + "  34;  9  > 

II 56  9  5  —  I  — 

o  20  9  5  °  45'  9  4 

1  10:  9  3i  I  36  9  2 

2  41  9  I  2  34  9  o 

3  3  8  'Oil  3  3*1  8  9 


s.  24  3  15  9  4 
-M.  25  3  59  9  1 
Tu.  26  4  56  8  10 
W.  27  5  58  8  9 


W.  27  5 
Th.  28  7 
y.  29  8 
S.  30  9 


58  8  9 

1  S  I  I 
4  9  3 

3  9  9 


b.  |3'|  9  55  10  2 

Half  lu&an  spring  I 

riiniic.  I 


4  53  9  6 

5  59  9  5 

7  3  9  7 

8  7  9  10 
9810  I 

9  59t'°  + 

10  401 10  6 

I 

11  2010 

mid  110  6 

o  20  10  3 

O  38  10  '> 

1  36  10  o 

2  15  9  9 

2  55  9  6 

}  9  3 

4  26|  8  II 

5  '7  S  9 

6  29!  8  10 

7  331  9  ' 

8  341  9  6 

9  3oi  9  II 

10  iSjio  3 

5"  fi"‘ 


38  8|1  4  35|  8 
78  6.;  5  40  8 


7  6  13|  8  4  6  47  8  4 

10  7  20I  8  5II  7  5*1  8  o 

I  .8  21'  8  8‘  8  46  8  10 


9  Hi  9 
9  57|  9 


9  35  9 

2  10  19  9 

roi  n 


10  39  9  3.!io  591  9 

11  1 8i  o  2  1 1  37  9 


1 1  1 8[  9  2 

1 1  56  9  I 
0  15  9  I 
o  54  9  ° 

I  34  8  10' 


9  '  o  34  9  o 

9  o  1148111 

8  10'  I  55;  8  91 

8  8  2  37|  8  71 

S  6  3  ig  S  4 

8  314  8  8  2 

8  1 1  5  8.  8  o 

8  o '  6  1 1'  8  o 

8  o,  7  17  8  I 

8  2|  8  17  3  4 

8  7^  9  8,  8  10 

9,  .9.  35I  .9  ^ 

4"  9'" 


Height.^  Time. 
y.  I.  '  n.  M. 
[7  o  6  42 

^  7  3, 1  7  *6 

17  61  8  7 

■7  8  8  47 

f  7  6928 

)  7  4^10  12 

i  7  I;II  3 
16  8;  - 

>  6  5  j  o  47 

i  6  3I  2  5 

J  6  3  3  18 

i!  6  61416 

1'  6  9  3  8 

1  6  1 1  I  5  56 
>1  7  I  i  6  44 
h  7  3|  7  3' 

!;  7  4!  8  '3 
I  7  4  8  50 

'1  7  *  9  *4 

>  6  11!.  9  37 

;!  6  8I110  34 

h  6  5j4  I  17 

,,6  I  . 

5  "  o  34 

1  5  8|  I  36 

>'5  0V|  2  44 
'1  5  8|  3  47 

>;  6  04  4  44 

I  6  4|  5  3* 

6  8  6  18 

iLi-.iL' 

•  jlt.  iQln 


ircight. 
p.  I.  »► 

7  228-1 

7  4291 


6  27-5 

6  4  8-5 

6  89-5 

6  10  IO-  5 

7  °  "’5 

7  *'*‘5 

7  3'3'5 


7  4  ( 

7  3  '5 

7  I  16 
6  10  17 
6  7  iS 

6  3  19 

20 


6  10  27 

7  3  28 


Etiuaiioa  of  time  (U  noon. 


.n. 

M. 

a. 

M. 

M.M. 

M. 

.M.D. 

M. 

S. 

1 

IO 

50  Add. 

9 

30  1  Add. 

17 

3 

44  1  A.lcl. 

*5 

0 

■5 

2 

IO 

27 

1 0 

3 

18 

3 

'+i 

26 

0 

45 

3 

10 

3 

1 1 

6 

35 

'9 

2 

45  1 

27 

1 

'4 

4 

9 

39 

12 

6 

8i 

20 

2 

‘5  1 

2$ 

1 

44 

5 

9 

■4 

■3 

5 

39 

2  1 

1 

45 

*9 

2 

13 

6 

8 

+9 

14 

5 

1  1 

22 

1 

■’i 

30 

4* 

7 

8 

*3 

■  5 

4 

42 

*3 

0 

45  ' 

31 

3 

1  I 

8 

7 

57 

16 

4 

13 

24 

0 

1 5  ' 

i 

The  times  of  high  wacev  are  giveo  for  ileun  time  at  place  ;  if  Dublin  or  Railway  time  be  required, — for 
Eirqstqwn  mhtraet  1  m.  for  Dublin  time.  |  Belfast  sMbtracl  2  m.  |  Londondekry  add  4  m. 


TIDE  TAHI.Eb  FOE  THE 


DECEMBER,  1899. 


GALWAY 
(A'i/nwo  pier). 


Half  mean  spring 


QUEENSTOWN 
[Scolds  wharf). 

IL  ai. 

APPROXIMATE..J“‘=®,^“  M 

Morning. 

Afternoon. 

Time.  Ilcicht. 

Time. 

nelKht 

II. 

M.  '  r. 

L 

M. 

X. 

r. 

I. 

3 

i6  lo 

6 

3 

39 

10 

9 

+ 

M  I 

0 

4 

22 

** 

3 

+ 

44" 

5, 

5 

6 

6 

3 

28  1 1 

7 

5 

50 

I 

8 

6 

12  11 

9 

6 

36 

8 

7 

o'  I  I 

7' 

7 

23 

5 

7 

4.6 1 1 

3 

8 

9 

I 

8 

8 

32  10 

10 

8 

55i'o 

9 

20  10 

5, 

9 

46 

10 

2 

lO 

1 5  10 

0 

10 

47 

9 

1 1 

II 

22  9 

10 

1 1 

57 

9 

10 

- 

~  — 

0 

32 

9 

1 1 

I 

8  10 

0 

I 

44 

10 

I 

z 

17  10 

3 

2 

47 

10 

5 

3 

1 5  10 

8, 

3 

4' 

10 

10 

+ 

6  1 1 

oi 

4 

29 

" 

1 

4 

;i  M 

2 

5 

'3 

1 1 

3 

5 

34" 

3 

5 

54 

1 

2 

6 

1+  II 

2 

6 

32 

1 1 

1 

b 

30  1  1 

0 

8 

10 

1 1 

7 

26  10 

9 

7 

44 

10 

/ 

8 

z  10 

5 

8 

'9 

10 

3 

s 

35 

0 

8 

52 

9 

10 

9 

10  9 

8 

9 

9 

£ 

9 

32, 9 

4 

10 

18 

9 

2 

10 

48  9 

0, 

1 1 

20 

9 

0 

1 1 

54’  ® 

"i 

~ 

- 

— 

0 

^9,  9 

11 

I 

5 

9 

3 

1 

4°:  9 

5 

2 

'3 

9 

8 

2 

43|'° 

0 

3 

I  1 

10 

4 

3 

37|io 

8 

4 

2 

I 

0 

5 

It.  jQin. 

Phases  of  the 

moon. 

Moon's  dcclinatio'ii  cU  noon. 

0. 

B. 

H. 

M.O. 

0 

20  8 

'  M.D.  0  '  iiM.D.  0  '  X.D.  0  ' 

19  9  2.S.  7t!i7  22N.31  25  79.30 

New  .  . 

■  3 

0 

48  Morning. 

2 

22 

21  1  10  3N.24  18  20  46  26  II  31 

i^'irst  Quarter 

•  9 

9 

3  Afternoon. 

3 

23 

7  II  8  42  19  18  4 ,  27  15  49 

Full  -  .  . 

-  '7 

I 

31  Morning. 

4 

22 

27  12  13  30  20  14  381  28  19  10 

Last  Quarter 

-  25 

3 

?7  MorninK. 

5 

20 

22  13  17  32  21  10  38  1  29  21  38 

In  Perigee  - 

-  7 

6 

Morning. 

6 

7 

17 

12 

0  14  20  36  22  6  17 1  30  22  58 

38  15  22  29  23  I  43  31  22  54 

In  Apogee  - 

•  22 

I  1 

Afternoon. 

8 

7 

34  16  23  7  24  2  8.  55  1 

Sligo  Bay  add  0  tn. 


Galway  add  11  m, 


QaEXSATOWN  add  8  m. 


BEITISH  AND  lEISH  VORTS. 


The  times  of  high  water  are  given  for  ^^can  time  at  place  ;  if  Dublin  or  liailway  time  be  required, — for 
WaTERyoBD  addZ  m. 


.  TIDE  TABLES  FOR  THE 


Table  (B)  —For  finding  the  height  of  the  tide  at  any  intermediate  hour  between 
High  and  Lotv  water. 


Time  from  High  water. 


1  1 

11.  M.l  H.  M. 

H.  M. 

II.  .M.i  II.  M.l  H.  M.l  H.  M. 

0  00 

1  °  3°1 
1 

1  1  o|  I  3o| 

r  ° 

a  30  3  0 

3  30 

4  ©1  4  30  5  0  5  30 

Add.  Subtract. 


Ft. 

io.'Ft. 

in.'Ft. 

in.  Ft. 

in-  Ft- 

in.' 

Ft. 

in.  ] 

Ft. 

in.lFt. 

in. 'Ft. 

in.lFt. 

t 

in. Ft. 

in. 'Ft. 

in. 

3 

O'  2 

"1  * 

7'  2 

I 

1 

6! 

,  0 

9 

0 

o| 

0 

91  ' 

6;  2 

l{  2 

7I  2 

1 1 

4 

o'l  3 

lo'  3 

6  2 

10 

2 

0 

1 

0 

0 

o; 

1 

o'  2 

o|  2 

10  3 

6  3 

10 

5 

0  4 

10  4 

+i  ’ 

6’ 

2 

J 

3: 

0 

I 

3  » 

6;  3 

6  4 

4  4 

10 

6 

10'  5 

4 

3' 

3 

o' 

I 

7' 

0 

o| 

I 

7  3 

°i  + 

3,  > 

5 

10 

,  7 

o'  0 

9;  6 

•'  + 

1 1 

3 

6' 

1 

10 

0 

o| 

1 

10  3 

0  4 

1 1  6 

i'  6 

9 

•  8 

1 

9  6 

III  5 

8 

4 

o' 

2 

1 

0 

o' 

2 

4 

8  6 

II  7 

9 

,  9 

ol  8 

8  7 

9'  6 

4' 

4 

6, 

2 

4 

0 

0; 

2 

4!  4 

6'  6 

4  7 

9  8 

8 

lio 

o’  9 

8  8 

1 

1 

5 

'  2 

7 

0 

01 

2 

7|  5 

0  7 

1  8 

8,  9 

8 

II I 

0  10 

8  9 

6  7 

9 

5 

61 

2 

10' 

0 

0! 

2 

Id]  i 

7 

9  9 

6,10 

8 

12 

0  1 1 

7  lo 

5  8 

6! 

6 

Oj 

3 

1 

0 

3 

l;  6 

0  8 

0  10 

5  0 

7, 

13 

0  12 

70 

3'  9 

2 

6 

6 

i  ^ 

4 

0 

3 

4'  6 

6|  9 

2  1  I 

3  I* 

7. 

'4 

013 

6  It 

']  9 

7 

0! 

!  3 

7 

0 

o\ 

3 

°  9 

I  I  12 

'  '3 

6 

<5 

0  14 

613 

ojio 

7) 

7 

,  3 

1 1 

t 

0 

3 

o'  7 

6  10 

7,13 

o', 4 

6 

16 

o'l  5 

S'>3 

lo'l  I 

4 

8 

i 

4 

1 

2 

0 

0 

4 

2  8 

o'l  I 

4*3 

10  I : 

5 

‘7 

0  16 

5;'  + 

912 

0 

8 

6' 

4 

5 

0 

0 

4 

5  8 

6,12 

0  14 

9,g 

5 

18 

0  17 

5'l 

7iI2 

9 

9 

0 

4 

8 

0 

0 

4 

8,  9 

0  12 

945 

7  17 

5' 

>9 

0  1 8 

416 

5  >3 

5 

9 

6 

4 

11 

0 

0 

4 

II  9 

6|i3 

5  16 

;li8 

4 

20 

0  19 

4  ‘4 

1 

2  10 

0 

5 

2 

0 

0: 

5 

2J1O 

0  14 

4l'9 

4 

2 1 

0  20 

3 '8 

214 

10  10 

1 

6 

5 

0 

0 

5 

5  'o 

6 '4 

1018 

2  20 

3 

22 

0  2  I 

3 '9 

*  »5 

7  0 

1  5 

0 

0 

5 

8  1 1 

015 

7  *9 

121 

3 

23 

0  22 

3  '9 

1  iji6 

3, 

I  I 

!  5 

11 

0 

5 

I  I'l  I 

6  16 

3i*9 

I  ijtt 

3 

24 

023 

2  20 

9/7 

0,12 

0 

1  ^ 

2! 

0 

0 

6 

2il  2 

oii7 

0  20 

9|*3 

2 

Rule. — To  find  the  height  of  the  tide  above  the  zero  of  the  tables  at 
any  intermediate  hour  between  High  and  Lmv  water.* 


The  zero  of  the  tables  is  the  mean  height  of  the  low  water  of  ordinary 
spring  tides. 

From  the  height  in  the  tables,  subtract  the  half  mean  sjjring  range, 
the  remainder  will  be  the  height  above  the  half  tide  or  mean  level  of 
the  sea,  with  which  enter  table  (B),  and,  under  the  lime  from  high 
water,  take  out  the  corresponding  correction,  and,  as  directed,  add  it 
to,  or  subtract  it  from,  the  half  mean  spring  range;  the  result  will  be 
the  height  of  the  tide  at  that  time  above  zero  or  the  low  water  standard 
of  the  tables. 


*  The  mean  interval  of  time  I)eiween  two  consecutive  high  waters  is  about  lah. 
25m.,  but  for  (he  mariner's  purpose  the  duration  of  flood  or  ebb  may  be  considered 
as  6  hours.  1  here  arc  occasional  exceptions  ;  at  Portsmouth,  for  example,  the  flood 
runs  7}  hours  and  (he  ebb  5^  hours. 


BRITISH  AJJ^D  IRISH  PORTS. 
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Example  I. 

Required  the  height  of  the  tide  above  zero  at  Liverpool  February 


28th,  1894,  A.M.,  at  2  h.  after  high  water. 

Fl  in. 

Height  of  high  water  (by  the  uiblea)  •  •  •  •  19  10 

Half  mean  spring  r.nnge . *3  9 

Height  above  the  half  tide  or  mean  level  of  the  sea  .—61 

Half  mean  spring  range . *3  9 

By  table  (fi)  6  ft.  I  in.  gives  -  -  •  >+30 

Height  of  the  tide  above  zero  at  2  h.  after  high  water  —  16  9 


Example  II. 

Required  the  height  of  the  tide  above  zero  at  Liverpool  on  April 


nth,  1894,  P.M.,  at  4  h.  after  high  water. 

Fl  in. 

Height  of  high  water  (by  the  tables)  •  •  •  •  23  9 

Half  mean  spring  range . *3  9 

Height  above  the  half  tide  or  mean  level  of  the  sea  •  10  o 

Half  mean  spring  range . *3  9 

By  table  (B)  lo  ft.  o  in.  gives . •50 

Height  of  the  tide  above  zero  at  4  h.  after  high  water  989 


In  some  cases,  however,  between  5  and  6  h.  from  high  water, 
the  correction  from  table  (B)  will  be  greater  than  the  half  mean 
spring  range ;  wlicn  such  is  the  case,  the  tide  at  that  time  will 
have  fallen  the  zero  of  the  tables  by  a  quantity  equal  to  the 

difference  between  the  correction  from  tabic  (B)  and  the  half 
mean  spring  range. 


Example  111. 

Required  the  level  of  the  tide  at  Liverpool  on  September  29th, 


1894,  P.M.,  at  5^  h.  after  iiigh  water. 

Ki.  in. 

Height  of  high  w.iler  (by  (he  tables)  ....  29  2 

Half  mean  spring  range  ......  *39 

Height  above  the  half  tuie  or  mean  level  of  the  sen  15  5 

Half  mean  spring  range  ......  >39 

By  table  (B)  15  It.  5  in.  at  5^  h.  from  high  water  •  -  >  14  11 

Level  of  the  tide  below  zero  -  -—12 


I’he  same  rule  is  applicable  for  any  of  the  port.s  the  comtants 
for  which  are  given  at  pages  roi-105. 

Example.  Required  the  height  of  the  tide  above  zero  at  Beaumaris 
on  February  28ih,  1894,  a.m.,  at  2  h.  after  high  water.  Liverpool 
is  the  standard  port  for  reference,  and  4  ft.  o  in.  the  constant  to 
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TIDE  TABT^S,  &c. 
be  applied  to  the  height  at  Liverpool  to  find  the  height  at 


Beaumaris  {sff  page  102). 

I'l.  in. 

Height  of  high  waier  at  Liverpool  (by  the  tables)  •  10  10 

Constant  for  ncaumaris  ......  I  t> 


Height  of  water  at  lleaumaris  •  •  15  to 

Half  mean  spring  range  at  Reaumaris  page  171  11  7 

Height  above  the  half  tide  or  mean  level  of  the  scii  4  3 

Half  mean  spring  range  -  -  •  -  •  •  ••  7 

By  table  (B)  4  ft.  3  in.  gives . '22 

Height  of  the  tide  above  zero  at  2  h.  after  high  water  <3  9 


As  Stated  in  the  preface,  the  soundings  in  most  charts  are 
reduced  to  the  same  zero  as  these  tables — viz.,  the  mean  level  of 
the  low  water  of  ordinary  spring  tides — but  should  the  soundings 
on  any  particular  chart  be  reduced  to  a  standard  below  that  zero, 
there  will,  in  that  case,  be  a  greater  depth  of  water  in  the  channel 
than  is  given  in  the  tables,  by  a  quantity  equal  to  the  difference 
between  the  half  mean  spring  range  and  the  half  spring  range  of 
the  chart,  or,  in  other  words,  the  difference  between  the  mean 
level  of  the  low  water  of  spring  tides,  and  the  low  water  standard 
to  which  the  soundings  on  the  chart  are  reduced;  for  example — 
The  soundings  on  the  chart  of  Liverpool  are  reduced  to  a  zero 
15  ft.  below  the  mean  level  of  the  sea,  whereas,  the  mean  spring 
range  for  that  place,  by  the  self-registering  Tide  gauge  at  Cleorge 
pier,  is  27^  ft.,  giving  13}  ft.  below  the  mean  level  of  the  sea;* 
consequently  ft.  will  have  to  be  added  to  the  results  deduced 
from  table  (B). 

Thus,  in  Example  I.  On  the  chart  of  Liverpool,  11  ft.  being 
marked  on  the  bar  of  Queen’s  channel,  the  actual  depth  over  the 
bar  at  2  h.  after  high  water  would  be  16  ft.  9  in.  +  1 1  ft.  o  in.  +  i  ft. 
3  in.  =  29  ft,  o  in. 


*  The  datum  mark  at  Liverpool  is  the  level  of  the  Old  dock  sill.  H'his  datum 
mark  is  5  ft.  below  half  tide  or  mean  level  of  the  sea,  and  consequently 
3I  ft.  above  the  zero  of  these  Tables. 

The  datum  of  the  Ordnance  .Survey  of  Great  Krilain  is  4*67  ft.  aLiove  the 
level  of  the  Old  dock  sill. 


TIDAL  CONSTANTS. 
TIDAL.  CONSTANTS 


VARIOUS  BRITISH,  IRISH,  AND  EUROPEAN  PORTS. 

The  following  table  contains  Tidal  constants  for  several  places 
on  the  coasts  of  the  United  Kingdom  and  of  Europe,  which,  being 
applied  according  to  the  sign  +  or  —  to  the  times  or  heights 
belonging  to  the  standard  port  to  which  each  of  them  is  referred, 
will  afford  a  ready  means  of  determining  approximately  the  height 
as  well  as  the  time  of  high  water  at  each  of  those  several  places. 


COASl'  oi'  Ikkland. 


Standard  port  for 
reference. 


Skull . 

Crookhaven 
Dunmanus  harbour 
Dunbeacon,  Dunmanus  bay 
Black  Ball  harbour 
Castletown,  Bearhaven 
Ilantry  harbour  . 

West  cove,  Kenmare  river 
Vulcntia  harbour 
Fcnit,  Tralee  bay 
Limerick,  Shannon  river 
Mellon  „ 

Foynes  island  „ 

Tarbert  „ 

Kilrush  ,, 

Carrigaholt  ,, 

Kilbaha  ,, 

Roundstone 


+  '  35 
H-  1  26 
+  I  o 
+  o  22 

4-07 

+  o  9 


FT.  IN. 

—  2  I  Queenstown. 

—  I  6 

—  ^  4  .. 

—  '  7 

—  I  3  » 

—  20  „ 

—  I  7  I  .. 

—  •  9 

—  08  „ 

—  2  3  Ualwav. 

+  3  *  •. 

+  30 

+  07  ,, 

“  0  7  t» 

—  08  ,, 

-08 


9  Sligo. 


Inishbofin  .... 

- 

0 

44 

+ 

0  M 

Westport  .... 

— 

0 

2 

+ 

I 

1  U 

Achillbeg  .... 

— 

0 

4 

— 

0 

6  „ 

Blacksod  bay  (quay)  . 

— 

0 

3» 

— 

0 

s 

Broadhaven  harbour  . 

— 

0 

18 

— 

0 

9 

Donegal  harbour  (Salthill 

quay)  .... 

0 

0 

0 

0  •> 

Killybegs  .... 

— 

0 

2 

0 

0  >• 

Lough  Rossmore 

+ 

0 

2 

— 

0 

4 

Gweedore  bay  (Bunbeg) 

+ 

0 

*4 

— 

0 

6  »» 

Sheephaven 

+ 

0 

14 

+ 

0 

6  '  n 

Rathmullan,  lough  Swilly 

+ 

0 

24 

+ 

0 

9  »* 

Coleraine  .... 

— 

37 

_ 

1 

6  Londonderry. 

Port  Rush  .... 

— 

53 

— 

2 

6  ,» 

Ballycastle  bay  . 

— 

4 

18 

— 

6 

3  ,  Belfast. 

Lough  Ivarne 

+ 

0 

5 

— 

2 

3  1  n 

Donaghadee 

+ 

0 

1 

+ 

0 

3  j  Kingstown. 

Lough  Strangford  (Killard 

1 

point)  ..... 

— 

0 

*9 

+ 

2 

9 

„  Strangford  (quay) 

+ 

*9 

— 

0 

6  ■  «»* 

„  Carlingford  (bar)  or 

Cranfield  point 

— 

0 

1 2 

+ 

3 

6  I.* 

Warren  point 

0 

2 

+ 

3 

3  • 

Howth  .... 

0 

3 

+ 

6  „ 

Dublin  bar  .... 

0 

0 

+ 

1 

6  1  .. 
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TIDAL  CONSTANTS. 


Constnnts. 


Coast  ov  Irrland. 

Standard  port 

Time. 

Height.  1 

reference. 

Kingstown. 

Waterford. 

>> 

It 

It 

t> 

Queensto'Mt. 

>t 

It 

Wicklow 

Arklow  .... 

Wexford  .... 
New  Ross  .... 
Waterford  bridge 

Dunmore  .... 
Ballinacourty,  Dimgarvan  . 
Youghal  .... 
Ballycotton 

Kinsale 

Courtmaesherry  . 
Castletownsend 

Baltimore  . 

H.  M.  ' 

”0+3 
-  3  12 
+  1  1 
+  0  44 

+  0  46 
+  07 

—  0  8 

—  0  6 

—  0  26 

—  0  1 8 

—  0  25 

—  0  40 

—  0  38 

FT.  IN.  ! 

-  2  3  , 

-  7  + 

0  0 

+  0 

—  0  2 

0  0 

+  0  3 

-  0  5 

-  0  4 

—  I  0 

—  0 

—  0 

POUTS  OF  GREAT 

BRITAIN. 

St  Ives  .... 

-  2  27 

Portishead. 

Padstow  .... 

-  58 

t> 

Lundy  island 

-  56 

,4 

Barnstaple  bridge 

-0+3 

•t 

Ilfracombe  .... 

-  29 

t* 

Bridgewater  bar  . 

—  0  2 1 

-  7  0 

Weston-super-marc 

-  0  17 

-  5  ° 

4, 

Bristol  .... 

-f-  0  2 

— 10  6 

,, 

Cardiff  .... 

—  0  1 1 

-  5  6 

Swansea  (Mumbles  light¬ 

house)  .... 

—  0  12 

+  4  ° 

Pembroke. 

Llanelly  .... 

+  04 

+  1  IQ 

tt 

Tenby  .... 

-  0  34 

4-  2  6 

Milford  haven  (entrance) 

—  0  6 

—  0  8 

Fishguard,  Goodie  pier 

-  3  <5 

-  3  6 

Holyhead. 

Cardigan  .... 

-  3  10 

-  3  9 

tt 

Aberystwyth 

-  ^  34 

—  2  0 

Aberdovey  .... 

-  2  14 

0  0 

It 

Barmouth  .  .  .  - 

-  2  25 

—  2  0 

>t 

Pwllheli  .... 

—  2  20 

—  2  0 

Bardsey  island 

-  2  31 

—  1  0 

tt 

Porth-Dinlleyn 

-  I  31 

-  3  3 

tt 

Carnarvon  . 

—  0  41 

—  0  6 

Beaumaris  .... 

-  0  53 

-  4  0 

Liverpool. 

Port  Fleetwood  (Wyre  light¬ 

house)  .... 

—  0  12 

0  0 

tt 

Poulton-le-Sands 

+  0  3 

+  1  0 

tt 

Piel  harbour  (Port  of  Barrow) 

—  0  1 S 

0  0 

tt 

Tarn  point  .  .  .  ♦ 

—  0  I 

-  3  + 

>1 

Whitehaven 

-  °  9 

-  3 

1) 

St  Bees  head  and  port  Har¬ 

rington  .  .  .  ' 

—  0  8 

—  2  0 

tt 

Workington  . 

—  0  19 

—  I  6 

„ 

Maryport  ,  ,  .  . 

-  0  3 

—  2  0 

It 

Abbey  head 

-  0  13 

—  2  0 

It 

Southerness  t 

+  0  27 

0  0 

It 

TIDAL  CONSTANTS. 
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Ports  of  (Jreat  Britain. 

I 

Constants. 

Time.  j  Height. 

Standard  port  for 
reference. 

H. 

M. 

FT. 

IN. 

Annan  Foot  •  .  •  * 

+ 

o 

4^ 

+ 

0 

6 

Liverpool. 

Port  Carlisle 

+ 

O 

47 

M 

Douglas,  isle  of  Man  . 

+ 

+ 

4 

3 

Holyhead. 

Ramsey  „ 

+ 

I 

+ 

4 

3 

Peel 

+ 

O 

>7 

+ 

0 

3 

»• 

I’ori  Patrick 

— 

O 

4 

4 

Greenock. 

Loch  Ryan 

— 

o 

56 

+ 

0 

6 

•• 

Lamlash  .... 

— 

o 

19 

— 

0 

6 

Campbelton 

— 

o 

Z3 

— 

10 

M 

Ayr  ..... 

— 

o 

18 

0 

*1 

Ardrossan  .... 

— 

o 

*3 

— 

0 

•  1 

Largs . 

— 

o 

18 

0 

° 

Inveraray  .... 

— 

o 

8 

0 

0 

Glasgow  .... 

+ 

0 

+ 

3 

Crinan  .... 

+ 

4 

4' 

— 

4 

4 

•  1 

Oban  ..... 

+ 

5 

20 

+ 

2 

0 

Tobermorv,  isle  of  Mull 

— 

z 

0 

0 

Thurso. 

Portree,  isle  of  Skye 

— 

+ 

6 

»» 

Loch  Inver .... 

— 

1 

4» 

+ 

I 

0 

II 

Kyle  Akin  .... 

- 

2 

1  2 

+ 

I 

9 

Tanera,  Summer  isles  . 

I 

5‘ 

+ 

0 

6 

Stornoway,  isle  of  Lewis 

1 

4* 

0 

0 

Ca[)e  Wrath 

O 

58 

+ 

2 

3 

It 

Stromness  .... 

+ 

o 

32 

— 

2 

6 

Lerwick  .... 

+ 

2 

2 

Wick . 

— 

2 

55 

Leith. 

I!)ornoch  road 

— 

2 

17 

„ 

Cromarty  .... 

— 

2 

2  1 

— 

2 

0 

II 

Inverness  .... 

— 

I 

59 

II 

Banff  ..... 

— 

1 

49 

Peterhead  .... 

— 

1 

43 

„ 

-‘Vberdeen  .... 

— 

1 

17 

— 

3 

4 

•1 

Stonehaven  .... 

- 

I 

7 

— 

2 

0 

II 

Montrose  .... 

O 

0 

— 

3 

0 

Arbroath  .... 

— 

O 

42 

— 

2 

0 

•1 

Tay  bar  .... 

— 

o 

1 1 

0 

0 

Broughty  ferry 

+ 

o 

5 

2 

0 

Dundee  .... 

— 

o 

50 

+ 

0 

2 

Sunderland. 

Dunbar  ... 

— 

•4 

0 

0 

II 

Berwick  .... 

4 

+ 

0 

6 

II 

Holy  island 

— 

o 

5* 

+ 

0 

6 

4| 

Blyth . 

— 

o 

7 

+ 

0 

3 

II  . 

Tynemouth  bar 

— 

o 

2 

+ 

0 

3 

Seaham  .... 

+ 

o 

2 

0 

0 

Hartlepool  .... 

+ 

o 

6 

+ 

0 

8 

Middlesborough  . 

+ 

o 

30 

+ 

2 

0 

II 

Whitby  .... 

+ 

o 

*3 

+ 

0 

6 

Scarborough 

+ 

o 

49 

+ 

5 

II 

Filey  bay  •  •  .  . 

+ 

o 

54 

+ 

6 

Flamborough  head  .  , 

— 

I 

59 

— 

4 

6 

Hull. 

Bridlington  .  .  , 

— 

I 

50 

— 

4 

6 

„ 

Spurn  point  .  • 

— 

' 

3 

"" 

8 

II 
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TIDAL  CONSTANTS. 


CoDStants. 

Staodard  port  for 

Time. 

Height. 

reference. 

Great  Grimsby  . 

11.  M. 

~  O  S3 

FT.  IN. 
-  I  3 

Hull. 

Boston  dock 

o  o 

0  0 

It 

Lynn  deep  .... 

—  o  20 

+  >  0 

It 

Wells  bar  .... 

—  09 

-  2  9 

,, 

,,  harbour 

Blakeney  bar 

Yarmouth  road  ’. 

+  0  31 

4-  0  1 

-  2  51 

-  5  4 

It 

Harwich. 

Lowestoft  .... 

—  2  9 

—  4  9 

Orfordness  .... 

-  °  5- 

“34 

>1 

Nore  ..... 

-  0  7 

—  0  4 

Sheerness. 

Gravesend  .... 

-  0  53 

-  2  3 

London. 

Woolwich  .... 

—  0  2  I 

—  20 

Greenwich  .... 

-  0  15 

—  2  0 

London  docks 

-  °  5 

0  0 

,, 

Margate  .... 

-  2  '3 

-  4  9 

,, 

Ramsgate  .... 

-  2  14 

“57 

Deal . 

+  0  3 

-  2  8 

Dover. 

Folkestone  .... 

-  °  5 

+  '  4 

Dungeness  .... 

-  0  27 

+  3  6 

Rye  bay  .... 

+  08 

4-29 

Hastings  .... 

—  0  19 

+  3  9 

Beachy  head 

+  0  8 

4-08 

11 

Newhaven  .... 

+  0  39 

4  0  8 

Shoreham  .... 

+  0  22 

—  I  2 

Portsmouth. 

Littlehampton 

—  0  2 1 

+  I  6 

Selsea  bill  .... 

+  04 

+  2  4 

Bembridge  point 

-  0  41 

0  0 

1  *» 

Southampton 

,  —  I  1 1 

—  0  10 

,, 

West  Cowes 

—  I  26 

—  1  0 

.1 

Hurst  camber 

—  1  41 

-  5  6 

Needles  point  , 

-  ■  55 

—  6  0 

Christchurch 

Poole  ..... 
Portland  breakwater 

-  2  41 
'  —  2  31 

-  4  40 

—  6  0 

II 

1  ” 

j  Devonport. 

Bridport  .... 

4-  0  22 

-  4  0 

Lyme  Regis 

4-  0  38 

-  3  <5 

Exmouth  .... 

+  0  44 

-  3  0 

Torbay  .... 

4-  0  17 

-  '  9 

i« 

Dartmouth  .... 

4-  0  33 

—  I  0 

t  •« 

Plymouth  breakwater  . 

—  0  6 

0  0 

East  Looe  .  .  -  . 

—  0  17 

:  4  I  0 

,4 

Fowey  .  •  .  . 

—  0  29 

0  0 

II 

Falmouth  .... 

—  0  40 

+  06 

II 

Penzance 

-  >  '3 

4  I  0 

,, 

Scilly  isles  (St  Mary)  . 

—  1  16 

1  4-  0  6 

1  » 

WESTERN 

COAST  OF  EUROPE. 

Gibraltar  .... 
Cadiz  ..... 
(Lisbon  bar) 

-  2  0 

-  ■  51 

-  1  '7 

1 

'  Brest. 

»i 

It 

Oporto  .... 

-  1  '7 

II 

TIDAL  CONSTANTS. 
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Western  Coast  of  Europe. 

Constants. 

Standard  port  for 

Time. 

Height. 

reference. 

H.  M. 

FT.  IN. 

Ferrol  .... 

-  o  47 

Brest. 

Santander  .... 

-  o  17 

Arcachon  .... 

+  0  23 

Tour  de  Cordouan 

+  08 

11 

Bordeaux  .... 

+  3  3 

He  d’Aix  .... 

—  0  12 

„ 

He  d’Yeu  .... 

—  0  19 

He  de  Noirmoutier 

—  0  30 

Port  Navalo 

+  08 

St.  Nazaire  .... 

0  0 

Belle  ile  . 

—  0  9 

Port  Louis  .... 

—  0  23 

»» 

Port  Concarneau  . 

—  0  35 

Ouessant  (Ushant) 

0  0 

0  0 

NORTHERN 

COAST  OF  EUROPE. 

Abervrach  .... 

4-  0  27 

Brest.  1 

Morlaix  .... 

+  6 

„ 

Plougrescan 

+  >  30 

M 

Br^hat  .... 

+  *  4 

St  Malo  .... 

+  2  18 

»» 

Granville  .... 

+  2  22 

Ile  de  Chausey  . 

+  2  27 

Jersey  (St  Helier) 

+  2  42 

(Juernsey  (St  Peter  port) 

+  2  50 

>» 

Ecrehos  .... 

+  »  45 

Alderney  .... 

+  30 

—  I  6 

Cherbourg  .... 

+  4  '3 

—  I  6 

Barfleur  .... 

+  5 

—  6 

>1 

La  Hougue 

+  5  <5 

—  0  6 

>• 

Honflcur  .... 

+  5  4^ 

4-36 

Quilleboeuf  .... 

+  6  19 

>» 

Havre  .... 

+  S  3' 

If 

Fecamp  .... 

+  70 

+  4  ° 

M 

Dieppe  .... 

4-  7 

*» 

Cayeux  .... 

4-  7  *7 

If 

Boulogne  .... 

4-  0  16 

4-  5  4 

Dover, 

Cape  Grisnez 

4-  0  15 

4-24 

H 

Calais  .... 

4-  0  37 

-f-  2  0 

•» 

Dunkerque 

4-  0  ;6 

-  '  9 

- 

Nieuport  .... 

+  6 

-  2  4 

Ostend  .... 

4-  ■  13 

-  3  9 

.. 

Flushing  .... 

4-  '  4* 

-  3  10 

.. 

Antwerp  .... 

4-  5  >3 

-  3  9 

Hellevoetsluis 

4-  3  18 

Rotterdam  .... 

4-  4  33 

»» 

Heligoland  .... 

—  0  18 

—  2  6 

Harwich. 

I 
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TIDAL  STEEAAIS 


The  common 
standard  for 
the  turn  of  the 
streams, — 


ts  hf_^h  svater 
at  Dover  and 
/Jverfooi. 

Off  mouth  of 

Rns^lish 

chantul. 


South  of 
Seifly. 


Bristol 

channel. 


REMARKS  ON  THE  SET  OF  THE  TIDAL  STREAMS  IN 
THE  IRISH  AND  ENGLISH  CHANNELS. 

By  Rear-Admiral  F,  W.  Beechey,  F.R.S. — 184S. 

With  additions  and  amendments  to  1895. 

A  CAREFUL  inveslit'Qtion  of  the  tides  in  the  Irish  channel,  the 
English  channel,  and  in  the  North  sea,  has  shown  the  possibility 
of  referring  the  movements  of  the  several  streams  to  a  common 
standard,  instead  of  resorting  to  the  troublesome  process  of  com|)aring 
the  motion  of  the  streams  with  the  varying  times  of  high  water  along 
the  coast. 

For  the  entrance  of  the  English  channel  and  the  southern  part 
of  the  North  sea  the  time  of  high  water  at  Dover  may  be  considered 
the  standard;  and  for  the  whole  of  the  Irish  channel,  the  lime  of 
the  high  water  on  the  shore  at  the  entrance  of  Liverpool.*’ 

Off  the  mouth  of  the  English  channel  the  stream,  although 
materially  influenced  by  the  indr.aft  and  outset  of  the  Channel,  will 
he  found  running  to  the  northtvnrd  and  eastward,  while  the  water 
is  fa//tfiji  at  Dover ;  and  to  the  sottl/nvard  and  westward  while  it 
is  rising  at  that  port.  The  particular  direction  given  to  the 
stream  in  this  part  of  the  sea,  by  tlie  meeting  of  the  Channel  and 
of  the  ofting  tides,  will  be  shown  in  the  table  at  p.  116  (Com¬ 
partment  I.);  and  U  is  only  necessary  to  mention  here,  that  to  the 
southward  of  the  parallel  of  Scilly,  the  tidal  streams  of  the  Channel 
and  ofting  blend  together  with  varying  force  and  direction,  and 
occasion  the  direction  of  the  stream  to  be  constantly  changing,  and 
in  some  places  even  to  make  the  entire  circuit  of  the  comjiass  in 
one  tide,  without  ever  remaining  long  upon  any  one  point ;  so 
that  any  written  description  of  their  course  is  rendered  almost 
impossible,  and  the  table  alone  must  be  consulted  for  the  direction 
at  any  particular  hour.  From  this  rotatory  motion  of  the  stream, 
it  has  been  asserted  that  a  vessel  can  never  be  carried  far  in  any 
one  direction  by  it.  Such,  however,  is  not  the  case ;  for,  although 
it  may  be  true  that  while  at  anchor  in  a  particular  spot  the  vessel’s 
head  will  turn  to  every  point  of  the  com|)ass,  yet  directly  she  is 
loose  she  will  be  carried  away  upon  a  rhomb  depending  upon  the 
state  of  the  tide  at  Dover. 

From  the  parallel  of  Scilly  to  the  Bristol  channel  the  stream  is 
more  regular,  and  while  the  water  is  fulfing  at  Dover,  will  be 
found  setting  to  the  northward’,  following  the  direction  of  the 
shore  near  the  coast,  and  turning  sharjdy  round  Trevose  head  and 
Hartland  point  into  the  Bristol  channel;  and  while  the  water  is 
rising  at  Dover,  setting  as  sharply  out  of  the  Bristol  channel  and 
along  the  land  towards  Scilly. 


H.W. 
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u 
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I  N.E.  V.  *  ,  .  _  „ 

s.i;  ll.  r..  4 1:,  lo 

N.K.  b.  K.  iK.  I  It  to  4 


•  Although  the  times  of  hi|»h  water  at  the  entrance  to  Liverpool,  and  at  Dover, 
are  almost  identical,  it  is  considered  convenient  lo  refer  the  streams  to  the  two 
places  rather  than  to  one. 


IN  TTTK  lETSH  -ANP  ENGLISH  CHANNELS,  See.  101 


By  many  observations,  the  light-vessel  at  the  Seven  Stones  has  S^vti:  S/ones, 
been  found  to  swing  to  the  north-going  stream  7  minutes  after 
high  water  at  Dover;  and  at  Trevose  head  this  stream  makes 
12  minutes  after  high  water  at  Dover.  Advancing  up  the  Bristol 
channel  the  turn  of  the  stream  is  proportionately  later,  as  the 
streams  in  that  estuary  do  not  follow  exactly  the  same  law  as  in 
channels  which  are  open  at  both  extremities.  The  directions  of 
the  stream  in  the  English  channel  will  be  given  hereafter;  at 
present,  the  seamen’s  attention  is  called  to  the  fact,  that  while  i\\t  Meeting ef  the 
stream  from  Scilly  is  Setting  to  the  northward  the  stream  from 
the  Irish  channel  will  be  found  setting  to  the  southward^  and  that*^^ 
these  streams  meet  off  the  entrance  of  the  Bristol  channel  in  about 


the  parallel  of  51"  and  both  turn  into  that  channel.  As  a  general  ^ 

rule,  in  all  the  space  eastward  of  a  direct  line  joining  Scilly  and  altd^Ttiskar^ 
'I'uskar,  the  stream  will  be  found  running  to  the  eastward  towards 


the  Bristol  channel,  while  the  water  is  falling  at  Dover  and 


I.iverpool,  and  vice  verso :  setting  to  the  north-east  on  the  southern 


side  of  the  channel  and  to  the  sonth-vast  on  the  northern  side. 


The  general  set  of  the  stream  in  this  part  of  the  sea  produces 
consequently,  eastward  of  the  line  above  mentioned,  a  strong  ^ 

indraft  towards  the  Bristol  channel  while  the  water  is  falling  at 
Liverpool,  and  vice  versa.  To  the  westward  of  this  line  the  streams 
appear  to  be  slack  :  but  further  obser\’alipns  are  required  before 
any  good  description  can  be  given  of  them.  'Towards  cape  Clear  the 
northern  .stream  from  Scilly  seems  to  join  the  southern  and 
western  stre;»ms  from  the  Irish  channel,  and  both  pass  to  the 
north-west  round  cape  Clear,  and  vice  versa. 

At  the  Smalls  lighthouse  it  is  slack  water  5  minutes  before  high  Offthe Smalls. 
water  at  the  entrance  of  Liverpool;  the  stream  sets  past  the  rock 
in  a  S.  by  W,  direction  while  the  water  is  falling  at  Liverpool, 
and  N.  by  E.  while  it  is  rising  there,  veering  to  the  northward 
during  the  two  last  hours.  The  strength  of  the  stream  is  sensibly 
felt  hcreal)out  and  ail  the  way  from  the  Smalls  to  Pembroke, 
running  upwards  of  3^  or  4  knots  at  the  height  of  springs. 

'j'o  the  southward  of  the  Smalls  the  stream  sweeps  round  in  a 
broad  curve  to  the  S.E.,  and  enters  the  Bristol  channel  while  the 
water  is  falhng  at  Liverpool  and  vice  versd^  as  before  stated. 

Tlie  entrance  of  Liverpool  is  properly  the  standard  to  which  the 
turn  of  the  stream  is  referred  for  the  whole  of  the  Irish  coasts  and 


the  Irish  channel,  atid  wherever  a  reference  is  made  to  that  place 
it  must  be  understood  as  being  18  minutes  earlier  than  the  time 
of  high  water  at  George  pier  at  T.iverpool,  to  which  the  tide  tables 
are  adapted. 

On  the  Irish  side,  at  Coningbeg  (Sallees)  light  vessel,  the  Off  the  Saltees, 
eastern  stream  makes  shortly  after  low  water  at  Liverpool,  and 
sets  for  about  the  first  3  hours  E.  by  S.,  then  E.S.E.  for  about 
2  hours,  and  S.  E.  by  E.  for  about  the  last  hour,  when  the  stream 
slacks  about  three-quarters  of  an  hour  before  high  water  at 
I.iverpool.  The  western  stream  at  first  sets  W.S.W.  from  about 
half  an  hour  before  high  water  at  Liverpool  to  about  one  hour 
after,  and  then  W.N.W.  until  low  water  at  Liverpool. 

From  Coningbeg  light-vessel  to  the  'fuskar  the  stream  sets  along  Off  Camtsore 
the  land,  but  towards  Carnsore  point  begins  to  trend  to  the  north- 
ward  with  the  rising  tide  at  Liverpool,  and  finally  sets  sharply 
round  that  jwint  into  the  Irish  channel ;  consequently  the  set 
experienced  must  be  carefully  watched  by  vessels  in  this  situation. 

Near  the  Tuskar  the  north-easterni  stream  ceases  at  about  high 
water  at  Liverpool. 
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TIDAL  STREAMS  ALONG  SHORE  ON  THE  SOUTH  COAST 
OF  ENGLAND. 

Streams  about  The  Streams  in  Plymouth  sound  are  tolerably  regular,  generally 
Plymouth  running  each  way  about  six  hours  and  ten  minutes  at  a  mean. 
sound.  Hamoaze  the  flood  stream  continues  to  run  up,  at  spring  tides, 

about  fifteen  minutes  after  high  water  at  Devonport  dockyard. 

It  is  high  water  in  Catwater  rather  earlier  than  at  the  dockyard  ; 
but  with  strong  winds  from  the  southward  and  westward  the  stream 
flows  half  an  hour  longer  in  both  harbours. 

At  the  breakwater  in  Plymouth  sound  it  is  high  water  a  few 
minutes  earlier  than  at  the  dockyard,  but  the  stream  drains  in  for 
a  short  time  after  the  water  has  ceased  to  rise. 

Abreast  of  Plymouth  sound,  about  6  miles  from  the  land,  the 
streams  are  very  irregular  and  turn  differently  to  the  streams  in 
the  offing.  One  hour  and  three-quarters  before  high  water  at  Devon¬ 
port  dockyard  the  stream  makes  to  the  eastward  and  runs  about 
E.  by  S.  for  one  hour ;  during  the  next  hour  it  is  scarcely  perceptible, 
after  which  it  turns  to  the  southward,  gradually  changing  to 
W.S.VV,  till  the  last  quarter  of  the  ebb  on  the  shore,  when  it 
veers  from  W.S.W.  to  W.N.W.  During  the  first  3  hours  flood 
on  the  shore,  its  direction  changes  from  W.N.W.  to  N.W., 
when  it  begins  to  slacken,  and  to  set  about  North,  till  at  the  last 
4^  hours  flood  it  runs  E.  by  S.  as  at  first. 

Four  miles  south-west  of  the  Eddystone  the  stream  begins  to 
run  E.  by  S.  when  it  is  high  water  at  Devonport  dockyard  (or  5 
hours  before  high  water  at  Dover),  and  continues  about  two  hours 
and  three-quarters,  when  it  slacks  and  shifts  to  the  southward. 
At  3!  hours  after  high  water  at  Devonport  (or  hours  before 
high  water  at  Dover)  it  sets  W.S.W. ;  at  4  hours  W.  by  N.  ;  and 
then  W.N.W.  until  low  water  at  Devonport.  During  the  first 

2  hours  of  the  rising  tide  at  Devonport,  the  stream  sets  N.W.  by  W., 
and  loses  its  strength  during  the  third  hour,  running  N.W.  and 
North.  During  the  fourth  hour,  what  little  stream  there  is  sets 
N.N.  E.  and  N.E.  and  then  E.N.E.  and  E.  by  N.  till  about  high 
water  at  Devonport,  when  its  direction  is  E.  by  S. 

OJf  the  Start.  From  Bolt  tail  to  Start  point,  at  4  miles  off  shore,  at  springs,  the 
eastern  stream  makes  at  5  hours  after  high  water  at  Dover,  and  the 
western  stream  2  hours  before  high  water  at  Dover;  the  stream 
sets  along  the  land,  and  its  greatest  velocity  is  2}  knots.  At 
neaps  the  turn  of  the  stream  is  irregular,  varying  as  much  as 

3  hours,  the  average  being  at  high  water  at  Dover  and  6  hours 
after.  Its  rate  at  neaps  is  ih  knots  :  off  the  Start  2^  knots. 

Off  Exmouth.  Off  Exmouth  bar,  at  three-quarters  of  a  mile"  south  of  Straight 

point,  the  stream  turns  to  the  eastward  at  4]  hours  after 

high  water  at  Dover,  and  to  the  westward  at  high  water  at 
Dover,  running  in  the  latter  direction  about  4j  hours.  The 

direction  of  the  western  stream  for  the  first  2  hours  is  W.S.W.; 
for  the  next  2  hours  West,  when  it  turns  gradually  to  the  north¬ 
ward.  The  direction  of  the  eastern  stream  for  the  first  quarter 

is  E.N.E. ;  at  half  tide,  E.  by  N.  ;  and  the  greatest  velocity  of  both 
streams  is  about  one  knot. 

Streams  off  Three  miles  south  of  Beer  head,  the  stream  turns  to  the  west- 

Heer  head.  ward  half  an  hour  before  high  water  at  Dover,  and  runs  in  that 
direction  4  hours,  then  gradually  turns  to  the  northward  and 
runs  for  2  hours  between  W.N.W.  and  N.E.  by  N.  It  may  be  said 
to  turn  to  the  eastward  about  6  hours  before  high  water  at 
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Dover,  and  for  2^  hours,  or  until  half  tide,  sets  from  N.E.  to 
E.  by  N,,  and  for  the  next  3  hours  gradually  turns  to  the  south¬ 
ward.  The  direction  of  the  stream  in  this  position  is,  therefore, 
rotatory  with  little  or  no  velocity,  as  even  at  springs  it  scarcely 
runs  one  knot,  and  that  only  for  a  very  short  period. 

Two  miles  N.N.VV.  of  the  bill  of  Portland,  the  streams  set  as 
follows  :  4  hours  before  high  water  at  Dover,  South,  1^-  knots  ; 
3  hours  before.  South,  knots  ;  2  hours  before,  S.  by  W., 
li  knots  ;  1  hour  before,  S.W,  by  S.,  three-quarters  of  a  knot  ; 
at  high  water  at  Dover,  N.VV.  by  N,,  weak;  one  hour  after  high 
water  there,  from  N.N.W,  to  N.  by  W.,  three-quarters  of  a  knot; 

2  hours  after  high  water  there,  N.N.E.  to  E.  by  N,,  one  knot  ; 

3  hours  after,  S.E.,  knots;  4  hours  after,  S.E.  by  S.,  knots; 
and  from  5  hours  after  to  4  hours  before  high  water  at  Dover, 
S.S.E,.  2  knots. 

The  stream  therefore  sets  to  the  S.S.E.  round  to  S.W.  by  S.  out  of 
the  West  bay  of  Portland,  for  about  9  hours,  from  3  hours 

after  high  water  at  Dover  to  the  following  high  water  there. 

About  2^  miles  west  of  Portland  bill  the  streams  are  of  nearly 
equal  duration,  setting  S.S.E.  and  N.N.W,  The  eastern  stream 
ends  about  i  hour  before  high  water  at  Dover,  wliich  is  3J  hours 

after  high  water  in  Weymouth  harbour,  or  IJ  hours  before  high 

water  in  Portsmouth  harbour.  Five  miles  W.S.W.  from  the 
bill  the  streams  set  S.E.  by  E.  and  N.W.  by  W.,  and  turn  about 
high  and  low  water  at  Dover,  or  30m.  before  high  water  in  Ports¬ 
mouth  harbour.  Six  miles  S.S.W.  of  the  bill  they  set  E.S.E.  and 
W.N.W.,  and  the  eastern  stream  ends  lom.  before  high  water  in 
Portsmouth  harbour,  or  half  an  hour  after  high  water  at  Dover. 

About  one  mile  south  of  the  bill  of  Portland,  at  half  flood  by 
the  shore,  or  4^  hours  after  high  water  at  Dover,  the  stream  sets 
from  S.S.E.  to  S.E.  by  E.,  and  the  opposite  stream  about  W.S.W,  j 
the  velocity  of  both  streams,  at  springs,  being  from  5  to  6  knots ; 
but  although  they  run  with  such  violence  near  the  Pace,  about 
one  mile  S.W.  of  the  bill  they  are  weak. 

From  about  miles  East  of  the  bill  of  Portland,  to  S.E,  by 
S.,  three-quarters  of  a  mile  from  Godnor  point,  the  stream  sets 
to  the  south-westward  out  of  the  East  bay  of  Portland  for  about 
9^  hours,  from  4^  hours  before  high  water  at  Dover  to  4^  hours 
after  high  water  there. 

About  one  mile  eastward  of  Portland  ledge,  the  outset  of  the 
tidal  stream  from  the  West  bay  of  Portland  is  met  in  the  latter 
half  of  its  course,  at  nearly  right  angles,  by  the  tidal  stream  out  of 
the  East  bay  of  Portland  ;  these  united  streams  press  on  towards 
the  Shambles,  which  shoal  they  cross  obliquely  at  the  rate  of  from 
3  to  4  knots. 

Near  the  west  end  of  the  Shambles,  the  eastern  stream  begins 
at  3  hours  after  high  water  at  Dover,  setting  first  E.  by  N.,  and 
finally  E.  by  S.  At  3  hours  before  high  water  at  Dover  it  sets  S.E. 
and  gradually  turns  round  to  South  and  S.W,,  attaining  a  W,  by  S. 
direction  at  the  moment  of  high  water  at  Dover,  and  which  it  retains 
until  the  eastern  stream  makes  again.  The  rate  is  from  i  to  3J  knots, 

TIDAL  STREAiLS  AT  .SHAMBLES  HOHT  VESSEL 


Iluur«. 

lilrciilun. 

Ral«. 

lli'Un. 

1  * 

K.H.K.  1 

i  toj 

(  ‘ 

II.W-.  t 

IJOVI'P.  1  a 

K  K.  ! 

1  lo  J  .. 

ifltt  I  , 

H.W.  J 

H.W, 

-fiif.  1 

0  to  l| 

Uovor.  1  5 

t  u>  kii. 
llrtJl  .. 

i*-*!  .. 

I  il  .. 
I'unJiu. 
Koii  .. 


Off  Portland. 


Stnam  at 
ike  Shambles. 


110 


TIDAL  STREAMS  OH  THE 


Ojf  St  Albans 
head. 


Off  Pevcrel 
point. 


Caution, 


Off  the 
Needles. 


Streams  o^f 
South  coast  ej 
Isle  of  Wight 


In  Portland  and  Weymouth  roads  the  stream  is  scarcely  per¬ 
ceptible,  running  with  but  little  strength  along  the  shore  from 
Weymouth  to  St  Albans  head. 

At  ij  miles  S.S.W.  from  St  Albans  head,  the  western  stream 
begins  1 5  minutes  before  high  water  at  Dover,  and  the  eastern 
stream  5J  hours  after  high  water  there,  the  latter  stream  setting 
S.E.,  and  the  former  W.N.W.  to  N.W.  by  W. ;  their  greatest  velocity 
being  at  half  tide  about  4^  knots. 

One  mile  S.E.  of  Durlston  head,  the  western  stream  begins 
half  an  hour  before  high  water  at  Dover,  and  the  eastern  stream 

5^  hours  after  high  water  there,  the  former  setting  W.S.W.,  and 
the  latter  E.N.E.  ;  their  greatest  velocity  about  3  knots  ;  the 
indraught  on  the  east-going  stream  in  thick  weather  is  dangerous 
to  a  ship  not  on  her  guard. 

At  one  third  of  a  mile  E.S.E.  of  Peverel  i>oint,  the  western 
stream  begins  2}  hours  before  high  water  at  Dover,  and  the 

eastern  stream  5  hours  after  high  water  there,  the  former  setting 
S.W.  and  the  latter  N.E.  j  with  the  west  -  going  stream,  the 
velocity  of  which  is  about  3  knots,  there  is  a  dangerous  race  over 
the  ledge,  which  extends  about  one  mile  off  the  point.  The 

east-going  stream  runs  at  a  rate  of  lA  knots.  Off  Old  Harry,  at 
three-quarters  of  a  mile  N.E.  by  E.  from  Standfast  point,  the 

western  stream  makes  hours  before  high  water  at  Dover,  and 

the  eastern  5  hours  after  high  water  there  ;  the  latter  setting 
N.E.  by  E.  to  N.  by  E.  at  the  rate  of  one  knot,  and  the  western 
stream  S.  by  W.  to  S.W.  2  knots. 

There  is  a  considerable  indraught  on  both  streams  into  all  the 
deep  bights  from  Portland  to  the  Owers,  particularly  on  the  east¬ 
going  stream  round  Durlstune  head  into  Poole  bay,  which  will 
lead  into  danger  if  not  carefully  allowed  for.  The  use  of  the 
lead  in  thick  weather  is  therefore  strictly  enjoined  as  the  only 

safeguard. 

At  the  Needles,  the  western  stream  makes  one  hour  before 
high  water  at  Dover,  and  the  flood  or  eastern  stream  at 
4^  hours,  after  high  water  there,  the  velocity  of  both  streams 
over  the  Bridge  and  in  the  South  channel  beuig  from  3  to 

4  knots;  between  Hurst  point  and  the  island,  s.J  knots,  and  to  the 
southward  of  the  Bridge  about  2  knots.  In  the  Solent,  the 

eastern  stream  makes  5  hours  after  high  water  at  Dover,  and  near 
the  Bramble  at  5h.  30m.* 

In  Freshwater  bay,  about  one  mile  S.W.  of  Brook  point,  and  the 
same  distance  oft*  Atherfield  point,  the  western  stream  begins 
half  an  hour  before  high  water  at  Dover,  and  runs  at  the  rate  of 

*  Over  a  considerable  length  of  coast  between  f‘ortland  and  Selsea  bill  a  double 
tide  is  ex|>ericnce(I  ;  the  first  high  water  occurring  more  or  less  in  conson.ance 
with  the  progression  of  the  tide  from  the  West,  the  second  with  an  apparently 
counter  tidal  undulation  from  tlie  eastward,  the  result  being  that  near  the 
eastern  limit  of  this  sectif>n  a  prolonged  rise  of  tide  is  ciused,  which,  in  the 
Solent,  develops  into  two  distinct  high  waters  with  an  interval  of  from  one  to 
two  hours  between  them,  and  this  interval  increases  progressively  along  the 
shore  westward  of  the  Needles  to  three  and  four  hours,  until,  as  Weymouth  is 
approached,  the  double  lirle  corresponding  more  closely  with  the  lime  o(  low 
water  becomes  in  fact  a  double  low  water,  and  is  locally  known  as  the  “guldcr.” 

At  Havre,  on  the  French  coast,  the  high  water  remains  stationary  for  one  hour, 
with  a  rise  and  fall  of  3  or  4  inches  for  another  hour,  and  only  rises  and  falls 
13  inchci  for  the  space  of  three  hours  ;  this  long  period  oi  nearly  slack  water  is  very 
valuable  to  the  traffic  of  the  port,  and  allows  from  15  to  id  vessels  to  enter  or 
leave  the  docks  on  the  same  tide. 
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one  knot,  and  the  eastern  stream  at  3J  hours  after  high  water 
at  Dover,  from  2  to  2\  knots;  both  streams  take  the  direction  of 
the  coast.  W.  by  S.  4A  miles  from  St  Catherine  point,  the 
western  stream  begins  at  high  water  at  Dover,  setting  N.VV.  by  VV. 
and  the  eastern  stream  6  hours  after  high  water  there,  sets  in 
the  opposite  direction  S.E.  hy  E.,  the  rate  of  both  being  from 
2  to  4  knots  ;  but  at  one  mile  W.  by  S.  from  the  point  the  streams 
set  N.W.  by  N.  and  S.E.  by  S.,  3  to  4  knots,  and  at  two-thirds 
of  a  mile  S.S.W.  of  the  point,  \V.  by  N.  and  E.  by  S.,  with  the 
same  velocity. 

Nearly  5  miles  S.S.E.  of  Dunnose  the  western  stream  begins 
20  minutes  before  high  water  at  Dover  and  sets  W.  by  N.,  and 
the  eastern  stream,  which  begins  5^  hours  after  high  water  at 
Dover,  sets  East,  the  velocity  of  both  being  from  4  to  5  knots; 
but  S.E.  2  miles  from  Dunnose,  the  east-going  stream  sets  E.  by  N., 
and  the  west-going  stream  W.  by  S.  They  commence  as  at 
5  miles  .S.S.E.  of  Dunnose. 

I'rincessa  shoal. — At  the  N.W.  buoy,  the  western  stream  begins 
1^*  liours  before  high  water  at  Portsmouth,  and  runs  6  hours 
\V..S.W.  'I  he  eastern  stream  commences  at  4.}  hours  after  high 
water  at  Portsmouth,  and  sets  very  nearly  in  the  opposite  direc¬ 
tion,  E.N.E.  At  the  S.E.  buoy  the  streams  turn  about  half  an 
hour  later,  and  set  as  follows,  viz. :  the  western  stream,  first  part, 
W.  by  S.,  gradually  becomes  more  southerly,  and  at  the  last 
running  S.W.  by  S.  The  course  of  the  eastern  stream  is  pretty 
nearly  the  same  throughout,  namely,  E.  by  N. 
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At  Nab  rock,  the  tidal  stream  is  nearly  rotatory,  probably  cau.sed 
by  the  Spiihead  stream  meeting  the  stream  coming  round  Dunnose 
somewhere  near  the  rock ;  for  instance,  7  hours  before  high  water 
at  J’ortsmouth,  it  sets  East;  6  and  5  hours  before,  E.N.E. ;  4  hours 
before,  N.E.  ;  3  hours  before,  N.E.  by  N.;  2  hours  before,  North; 
one  hour  before,  N.N.W.  to  N.W.  ;  and  at  high  water  at  Portsmouth, 
N.W.  by  W.  One  hour  after  high  water  at  Portsmouth,  the  stream 
sets  W.  by  N. ;  2  hours  after,  W.  by  S.  to  W.S.W,  j  3  hours  after, 
S.W.  by  W.  to  S.W.  ;  4  hours  after,  S.W.  by  S.,  gradually  trending 
to  the  southward  until  low  water  at  Portsmouth,  when  it  sets  S.E. 
There  are  only  a  few  minutes  slack. 

At  Warner  shoal,  the  eastern  stream  begins  2.}  hours  after  high 
water  at  Portsmouth,  and  runs  7i  hours  about  S.S.E. ;  and  the 
western  stream  hours  before  high,  water  at  Portsmouth,  runs 
□early  4^  hours  N.N.W. 


Sf-ithead 

stnams. 


112 


TIDAL  STKKAAIS  ON  THE 


Near  the  Horse  Elbow,  the  streams  must  be  strictly  attended  to, 
for  in  many  cases  they  set  directly  over  that  shoal.  The  eastern 
stream  makes  2.V  hours  after  high  water  at  Portsmouth,  and  runs 
to  the  S.E.  71”  hours  j  the  western  stream  makes  at  2^  hours 
before  high  water  at  Portsmouth,  4^  hours  after  low  water  on  the 
shore,  and  runs  nearly  5  hours  to  the  N.W. 

At  the  Dean  Elbow,  the  eastern  stream,  which  sets  over  that 
shoal,  runs  to  the  S.E.  for  2  hours,  and  then  sets  East  for  the 
remainder  of  the  tide,  5^  hours  j  the  western  stream  runs  VV.N.W. 
4I  hours.  The  streams  are  slack  at  about  2^  hours  before  and 
after  high  water  at  Portsmouth. 

At  Spithead,  the  eastern  stream  begins  2J  hours  after  high 
water  in  Portsmouth  harbour,  and  runs  7  hours  S.E.  by  S.  ;  and 
the  western  stream,  2^  hours  before  high  water  in  the  harbour, 
and  runs  5  hours  N.W”.  by  N. 

In  Portsmouth  harbour  the  flowing  continues  about  seven  hours, 
and  a  narrow  stream  runs  in,  fifteen  or  twenty  minutes  after  high 
water  at  the  dockyard.  From  the  result  of  three  years’  observa¬ 
tions  taken  at  the  dockyard  it  appears  that  at  high  water,  slack 
water  at  springs  continues  for  eight  minutes,  and  at  neaps  sixteen 
minutes. 


DIRECl'ION  AND  KATE  OF  TIDAL  .STREA3LK. 
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K.K.R. 

H.R  )>.  ($. 

XN.W-’l.N-W. 
X.N.W  to  N  W. 
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S.k.K.  Houllk 
K.H.K.  to  Houllk. 
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Co  It  .. 

Co  il  .. 
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Owi-in  Usbt  VcMol. 
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E.ut. 
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«  toal 
I  to  a 
I  toil 
o  to  1* 


Strea/us  off 
Sclsca  bill. 


Off  Beathy 
head. 


Between 
Dunf'enessand 
the  Downs. 


Looe  Stream. — At  the  western  entrance  near  Pullar  buoy,  the 
eastern  stream  begins  4^  hours  after  high  water  at  Dover,  and  the 
western  stream  one  hour  before  high  water  there,  the  streams  setting 
S.E.  and  N.W.  Between  2  and  3  miles  outside  Boulder  bank,  the 
stream  turns  about  an  hour  later;  the  eastern  stream  setting  E.S.E., 
and  the  western  stream  West.  Between  Pullar  bank  and  Middle 
Owers,  the  eastern  stream  sets  E.S.  E.,  and  the  western  stream  West. 
At  the  eastern  entrance,  near  Eastborough  head,  the  eastern  stream 
begins  sJ  hours  after  high  water  at  Dover,  and  sets  E.  by  N.  J  N., 

and  the  western  stream  i|  hours  before  high  water  there  sets  West. 

Ofl*  the  West  end  of  Hooe  bank,  the  eastern  stream  begin  5-I  hours 
after  high  water  at  Dover,  and  sets  E.S.E.,  and  the  western” stream 
half  an  hour  before  high  water  there  sets  West. 

At  the  Royal  Sovereign  light-vessel,  the  east-going  stream 
begins  about  5  hours  before  high  water  at  Dover,  and  runs  for 

5^  hours.  The  west-going  stream  makes  at  about  half  an  hour 

after  high  water  at  Dover,  and  runs  for  6}  hours.  The  eastern 
stream  has  a  maximum  rate  varying  from  2^  knots  at  springs  to 
2  knots  at  neaps;  the  western  stream  knots. 

Between  Dungeness  and  Dover,  the  eastern  stream  runs  E.N.E. 
from  about  il  hours  before  to  4  hours  after  high  water  at  Dover; 
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the  stream  then  turns  and  sets  W.S.W.  nearly  7  hours.  Both  streams 
have  an  average  rate  of  3  knots  at  springs  and  2  knots  at  neaps. 

At  the  Vame  light-vessel,  the  stream  makes  in  an  E.  N.  E. 
direction  at  2  hours  before  high  water  at  Dover,  and  runs  for 
about  6  hours.  The  stream  in  the  contrary  direction  makes  at 
about  4A  hours  after  high  water  at  Dover,  and  runs  for  about 
5^  hours.  The  maximum  rate  of  eastern  stream  varies  from  3  to 
2  knots,  and  of  the  western  stream  is  about  2^  knots. 

About  one  mile  S.S. E.  of  South  Foreland  lighthouse,  the  stream 
begins  to  set  to  the  eastward  about  ih.  30m.  before  high  water 
at  Dover,  and  runs  from  N.  E.  by  E.  to  E.N.E.  about  5^  hours, 
or  till  4  hours  after  high  water:  it  then  turns  and  sets  W.S.W. 
about  7  hours.  At  Dover,  the  flowing  stream  very  seldom  continues 
more  than  5  hours,  and  sometimes  scarcely  so  much;  the  rise  and 
fall  being  of  similar  duration  to  the  eastern  and  western  streams 
respectively;  it  is  nearly  the  same  at  Ramsgate,  "^ro  the  northward 
of  the  South  Foreland  the  streams  change  their  direction  to  N.E. 
by  N.  and  S.W.  by  S. 

At  the  South  Sand  head  light-vessel,  the  north-eastern  stream 
begins  about  hours  before  high  water  at  Dover,  and  runs  for 
about  6  hours.  The  south-western  stream  makes  about  4J  hours 
after  high  water  at  Dover,  and  runs  for  about  6  hours.  As  the 
north-eastern  stream  slacks,  the  direction  becomes  more  easterly, 
and  changes  by  east  and  south,  until  the  south-western  stream 
makes ;  similarly,  as  the  south-western  stream  slacks,  the  direction 
becomes  more  westerly,  and  changes  by  west  and  north,  until  the 
north  eastern  stream  makes.  In  fact,  the  stream  has  a  rotatory 
motion  like  the  hands  of  a  watch.  The  north-eastern  stream  has 
a  maximum  rate  of  about  3  knots,  the  south-western  stream 
2^  knots.* 

In  the  Gull  stream,  the  north-eastern  stream  begins  about  Cu// s/ream. 
ih.  lom.  before  high  water  at  Dover,  and  continues  for  6  hours: 
it  then  turns  and  runs  in  a  contrary  direction  till  li  hours  before 
the  ensuing  high  water.  Its  direction  is  N.E.  J  N. ;  but  the  last 
hour  changes  to  E.N.E.,  and  even  to  the  southward  of  East;  the 
last  hour  of  the  southern  stream  changes  from  S.W.  by  S.  to 
W.S.W.,  and  even  to  the  northward  of  West. 

At  the  East  Goodwin  light-vessel  the  north-east  going  stream  £cisi  Goodwin^ 
begins  at  high  water  at  Dover,  and  the  south-west  6  hours  after¬ 
wards  ;  the  streams  run  5  knots  at  springs. 


The  Tidal  streams  of  the  English  channel,  outside 
THE  shore  streams,  W'lTH  TABLES  SHOWING  THEIR  COURSE 
AND  RATE  AT  EVERY  HOUR  OV  THE  TIDE  AT  DoVER. 

In  the  English  channel,  as  before  stated  {page  106),  the  time  of 
high  water  n/  Dover  is  taken  as  the  standard,  and  whenever  the 
direction  of  the  stream  is  required  the  time  of  the  ship  should 
be  compared  with  the  time  of  high  water  for  the  day  at  Dover. 
Knowing  the  interval  before  or  after  high  water  at  Dover,  and 


*  For  the  tides  at  the  Royal  Sovereign,  Vsrne,  South  Sand  head,  East  Goodwin, 
Gull,  and  North  Sand  head  light-vessels,  Conipariinent  VI. 
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Tidal  coNi- 
pattmeuts. 


tst  tompart- 
metit, 

Hid  (ompart- 
ment. 


jrd  coiiiparl- 
meut. 


tfth  (ompart' 
ment. 


jfh  eompart- 
ment. 


the  position  of  the  ship,  by  referring  to  the  tables  given  hereafter, 
and  to  the  particular  area  or  compartment  in  which  the  vessel  is 
situated,  the  direction  of  the  stream  may  be  readily  ascertained.* 

In  these  tables  it  has  been  necessary  to  class  the  information 
under  areas  called  compartments  of  the  channel ;  for  the  direction 
in  which  the  stream  is  running  in  one  area,  or  compartment,  may 
be  very  different  to  that  in  another,  more  especially  in  those  areas 
where  streams  unite,  or  separate,  and  where  what  is  known  as  an 
Intermediate  stream  prevails.  The  seaman  must  therefore  look  in 
wliich  compartment  according  to  latitude  and  longitude  his  vessel 
is  situated,  and  in  which  quarter  of  that  compartment,  whether 
N.E.,  N.W.,  S.E.,  or  S.W.,  and  then  enter  the  table  for  the  direction 
of  the  stream. 

The  ist  compartment  is  the  area  comprising  the  approach  to 
the  English  channel  westward  of  a  line  joining  Usliani  and 
Scilly. 

The  2nd  compartment  comprises  the  area  eastward  of  the  before- 
mentioned  line  from  Ushant  to  Scilly,  and  as  far  as  a  line  joining 
the  Start  and  the  Cas</netSy  omitting  the  Gulf  of  St  Malo.  In  this 
part  of  the  channel  the  streams  may  be  considered  as  Intermediate, 
and  partake  of  the  joint  directions  of  the  streams  in  the  first  and 
third  compartments. 

The  3rd  compartment  comprises  the  area  bounded  on  the  w’est  by 
the  line  joining  the  Casquets  and  the  Start,  and  on  the  east  by  a 
line  joining  Beachy  head  to  Dieppe^  but  excluding  tlie  Baie  de 
la  Seine  on  the  south.  Throughout  this  area  what  may  be  called 
the  true  Channel  stream  is  experienced,  which,  in  the  fairway, 
will  always  carry  a  vessel  toivards  Beachy  head  w’hile  the  w’ater 
is  rising  at  Dozer,  and  from  it  while  it  is  falling  there. 

The  4th  compartment  comprises  the  gulf  of  St  Malo,  an 
estuary  which,  from  its  magnitude  and  the  large  vertical  move¬ 
ment  of  the  tides  throughout  its  area,  exercises  a  powerful 
intluence  over  the  navigation  of  that  part  of  the  Channel  in  its 
immediate  vicinity ;  and  the  seaman  must  be  especially  on  his 
guard  when  drawing  near  this  locality.  With  the  falling  water 
at  Dover  the  stream  sets  sharply  into  this  gulf  on  both  sides,! 
which  the  prevalence  of  westerly  w'inds  is  said  to  increase,  and 
with  the  rising  water  at  Dover  it  sets  across  and  out  of  the  gulf, 
the  north-eastern  part  of  the  stream  sweeping  round  the  Casquets 
towards  Alderney,  and  through  the  Russel  and  other  channels 
about  Guernsey  towards  the  race  of  Alderney. 

The  5lh  compartment  comprises  the  area  on  the  south  side 
of  the  Channel  eastward  of  cape  Barfleur,  known  as  Baie  de  la 
Seine.  With  the  rising  water  at  Dover  the  .stream  sets  sharply 
round  cape  Barfleur  into  this  bay,  curving  more  and  more  as  the 
depth  of  the  bay  is  gained  until  it  finally  takes  the  sweep  of  the 
shore.  NVith  the  cast-going  stream  the  western  half  of  the  bay  is 
partly  occupied  by  an  eddy,  and  the  stream  slacks  in  all  that  part 
nearly  an  hour  before  high  water  at  Dover,  w'hilst  in  the  eastern 
half  of  the  bay  it  continues  running  for  about  half  an  hour  after 
high  w'ater  at  Dover,  so  that  a  ship  beating  up  channel  tow'ards 


*  The  time  at  shij)  to  be  corrected  for  the  longitude  of  Dover. 

f  A  return  of  ilie  vessels  wrecked  on  the  Ciinnncl  islands  shows  that  the 
greater  part  of  them  ran  ashore  about  the  end  of  the  falling  water  at  Dover. 


IX  THK  ENGLISH  CHANNEL. 


115 


the  end  of  a  rising  tide  at  Dover  may,  by  standing  close  over  to 
the  French  coast  eastward  of  Havre,  still  keep  the  stream  in  her 
favour.  On  approaching  Boulogne,  however,  at  the  beginning  of  a 
rising  tidt^  great  attention  should  be  pai<l  to  the  direction  of  the 
streams  as  given  in  the  tables,  as  hereabouts  they  meet,  and  are 
turned  down  upon  the  French  coast,  so  that  a  vessel,  which  on  the 

English  side  would  at  this  time  have  a  stream  setting  straight 

up  channel,  here  encounters  one  upon  the  beam  setting,  towards 

the  Somme,  and  this  is  probably  the  cause  of  some  of  the  many 
disastrous  losses  which  have  occurred  in  this  part  of  the  Ciiannel. 

The  6th  compartment  comprises  the  area  between  a  line  joining  5//^  eompart- 
Beachy  head  and  the  Somme  on  the  west,  and  a  line  joining  the  ment. 

North  Foreland  and  Dunkerque  on  the  east.  In  this  space  the 
streams  from  the  Channel  and  the  North  sea  meet  while  the  water 
is  rising  at  Dover,  and  separate  while  it  is  falling  there.  Tlie 

point  of  union  and  separation  is  not,  however,  stationary,  but 
moves  from  West  to  East  both  with  the  rising,  and  falling,  water. 

Thus,  an  hour  after  high  water  at  Dover  the  separation  begins  off 
Beachy  head ;  in  two  hours  it  has  reached  Hastings,  in  three 
hours  Rye,  and  so  it  creeps  on  until  at  low  water  the  line  of 
separation  has  gained  the  line  extending  from  the  North  Foreland 
to  Dunkerque.  At  this  time  the  streams  on  both  sides  of  the 
area  comprising  this  compartment  cease  running,  and  it  is  slack 
water  all  over  the  southern  part  of  the  North  sea  and  English 
channel  as  far  as  (what  is  termed)  the  true  stream  extends ;  but 
the  stream  does  not  cease  running  throughout  the  whole  area 
comprising  the  6ih  compartment  at  any  time;  it  is  slack  water  over 
very  small  portions  of  the  area  at  one  time.  When  the  water  at 
Dover  begins  to  rise  the  streams  in  the  area  on  both  sides  of  the  6ih 
compartment  set  totvards  Dover,  consequently  the  stream  from 
the  North  sea  goes  with  the  Intermediate  tide,  which  had  not 
ceased  running  to  the  westward,  whilst  the  3rd  compartment  or 
true  Channel  stream,  opposes  it,  and  this  opposition  continues 
throughout  the  rising  tide  at  Dover;  the  point  of  meeting* 
gradually  shifting  its  position  east^va^d  as  the  water  rises  until 
about  the  time  when  llie  water  at  Dover  has  ceased  to  rise,  the 
line  of  meeting  has  reached  the  North  Foreland,  and  the  streams 
are  now  slack  over  the  Channel  and  southern  part  of  the  North  Sea, 
leaving  the  Intermediate  stream  running  to  the  eastward.  An 
hour  after  high  water  at  Dover  the  stream  in  the  2nd  compartment 
in  the  Channel  is  setting  to  the  wcstw.ird  ;  and  in  the  southern  part 
of  the  North  Sea  to  the  north-eastward,  so  that  now  the  Inter-  ! 
mediate  stream  runs  again  with  the  North  sea  stream,  whilst  it 
separates  from  the  Channel  stream  in  the  3rd  compartment  at  the 
same  point,  Beachy  head,  as  at  first. 

Such  is  the  general  description  of  the  course  and  routine  of  the 
tidal  strc.ams  of  the  English  channel  and  Intermediate  tide,  a 
careful  perusal  of  which  will  enable  the  reader  the  more  readily 
to  understand  the  directions  and  tables  annexed. 


*  The  pl.nce  of  meeting  begins  off  Dcnchy  head  at  fizv  tumrs  before  high  water,  on 
the  same  spot  as  that  of  the  separation  .it  one  hour  after  high  water  ;  the  place 
at  four  hours  before  high  w.itcr  is  nearly  the  same  as  that  of  the  separation  at 
two  hours  after ;  and  so  on  wiili  nearly  the  subse(|ucal  hours. 
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Table  showing  tin;  Magnetic  direction  of  the  stream  in  the  English  channel 
at  every  hour  of  the  tide  at  Dover. 


COMPARTMENT  I. 


Westward  of  n  luie  joluicg  Usbant  and  tbo  Lacd'a  End. 
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COMPARTMENT  11. 
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W.  by  S. 
Slack. 

E  by  -V. 
E.N.E. 
E.N.E. 

E.  by  N. 

Eaat. 

N.E.  by  E. 

.Slack. 
8.W.  Wly. 
H.WIy. 


1 

Centre. 

0  ] 
R 

ai 

East  part.  J 

Wly. 

W.  by  a. 

1 

W.  by  S.  j 
w.a.w. 

Slack. 

i 

s.w.  by  W.  3 

3 

E.  by  S. 

* 

S.R  '4 

Ely. 

ui 

E.a.E.  Ig 

E.S.E. 

r 

S.E.  if 

Ely. 

0 

e 

E.  by  S.  1 

.Slack. 

% 

E.  by  N.  || 

W.  by  N. 

N.  byW.  'll 

Slack 

Wly. 

u 

W.  by  N.  j® 
N.W.  by  W.  1 
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COMPARTMENT  III. 


Between 


A  lino  joining  Start  and  Casquets,  and 

>1  *•  point  Ailly  and  Beachy  bead. 


Hours. 

West  part. 

1 

Centre. 

i 

East  part. 

1 

RRUARK9. 

Over 

Hurds  deep. 

s 

Off  cape 
Barlleur. 

ti 

1 

'i 

Wly. 

I 

W.  by  N. 

Turning. 

W.  by  8. 

N.W.  by  W, 

W.  by  N. 

W.N.W. 

W.  by  N. 

"S 

W.  by  a. 

s 

o 

s 

N.W.  by  W. 

nets 

■=x 

3 

^My. 

W.N.W. 

W.  by  N. 

W.  by  8. 

N.W.  by  W. 

-s 

W.  by  8. 

\V.  by  N. 

Wly. 

of  thi*  lUo  of 

WtKhl.  tlM 

S.W.  by  W. 

N.W.  by  W. 

'  is 

W.  byS. 

TIP 

W.  by  N. 

Wly. 

wi'-itom  BOv.-im 

S.W.  by  W. 

TT 

N.W.  by  W. 

■STK 

V 

— • 

6 

N.-V.E, 

ll 

W.  by  X. 

.2"® 

Wly. 

o  !5 
=  ” 

nn<J  nttnlu  a 
vuloclly  of  3 

Slack. 

e*® 

N.W.  by  W. 

II 

<5 

East 

E.  by  8. 

E.  by  S. 

Blre.'im 

Ely. 

...^ 

S.E.  by  E. 

$1  holm  b«foro 

E.  by  S. 

o  ' 

E.S.E. 

E.  by  S. 

u-.iirr  nt 

Ely. 

e>  ' 

S.E.  by  E. 

E.  by  8. 

K..S.E. 

E.  by  a. 

ji 

UitiiH  a  volociiy 
<i(  kiuiu. 

East. 

S  ■ 

«a  “ 

S.E.  by  £. 

la 

"  is 

E.  by  H. 

If 

E.8.E. 

l.'l 

E.  by  8. 

E.  by  N. 

f.  S' 

S.E.  by  E. 

S-C 

I- 

,1 

E.  by  8. 

1*^ 

E.  by  8. 

C5 

Ely. 

_ 

N.E.  by  E. 

u 

S.E.  by  E. 

COMPARTMENT  IV. 


Entrance  of  gulf  of  St  Malo  on  a  line  joining  Brchat  island  and  S.W.  end  of  Guernsey. 


13  miles  frnm 

13  luilcs  from 

Brebat  iHland. 

Hiiernsey. 

5# 

Course. 

- 

» 

W.N.W. 

Wly. 

Sly. 

South. 

.Sly. 

Sly. 

S.E. 

S.E.  by  8. 

S.E. 

& 

S.E.  by  E. 

s 

S.E. 

■“ 

S.E. 

e 

o 

s 

S.E.  by  E. 

ti 

E.S.E. 

a 

S 

W.N.W. 

o 

N.W. 

W.N.W. 

N.W.  by  W. 

N.W.  by  W. 

W.  by  N. 

Near  S.W".  ixdnt, 

4  miles  W.  by  .S. 

4  miles  W.N.W 

Guernsey. 

from  Cfisciucts. 

capo  La  Hague. 

fi 

Course. 

1 

Course. 

E 

Course. 

Wly. 

W.  by  S. 

S.W.  by  W. 

8.S.W. 

S.W. 

S.W.  by  W. 

3 

s.s.w. 

s 

1 

S.W. 

o 

a 

S.W.  by  W. 

1 

E.S.E. 

S.S.B. 

s 

S.W.  by  3. 

o 

E.S.E. 

& 

S.E.  by  E. 

S.W.  by  S. 

lA 

ES.E. 

s 

S.E.  by  £. 

g 

N.E.  by  E. 

& 

1  R.S.E.  \ 

1 

E.  by  N. 

c. 

N.E.  by  E. 

a 

\E.  by.V.; 

/  E.S.E.  1 

a 

N.E.  by  N. 

e 

N.E.  by  E. 

e 

\  E.  by  N.  1 

2 

g> 

N.E.  by  N. 

a 

N.E.  by  N. 

N.N.W. 

N.E.  by  E. 

c 

N.E.  by  N. 

5 

N.N.W. 

N’.W. 

N.E.  by  N. 
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COMPARTMENT  V. 

Td  Baiv  In  Seine,  south  of  n  line  joining  cape  Bnrilciir  and  cape  Antifer. 


Hours. 

West  iiart. 

Hate 

Centre. 

Itate. 

East  iiurt. 

JInto.  1 

, 

xV.W,  by  N. 

W.N'.W. 

Wly. 

N.W.  by  N, 

o 

W.N.W, 

. 

& 

W.  by  H. 

S 

II 

3 

>*.W.  by  N. 

W.K.W. 

W.  by  N. 

^  'f. 

4 

N.W.  by  N. 

— 

W.N.W. 

— 

West. 

<  « 
is 

N.N.W. 

W.N.W. 

West. 

U 

Slack. 

If 

W.N.W. 

5.3 

W.  by  9. 

5  .3 

0.3 

^5 

S.E.  by  9. 

__ 

E..S.E. 

W.  by  «. 

__ 

f.i 

S.E.  by  S. 

«r  * 

E.S.E. 

3  ‘ 

E..V.E. 

O*  ' 

e  • 

1  ’ 

e  1 

E  i: 

j 

9.K.  byS. 

s 

E.S.E. 

g  Vt 

E.N.E. 

s& 

S.E. 

K.S.E. 

E.N.E. 

“  i» 

8.E. 

»  • 

E8.E. 

^  & 
o 

E.N.E. 

2  ^  1 
«*"  1 

COMPARTMENT  VI.* 


n  i  f  A  line  joining  Beachr  hend  and  point  Ailly,  and 
\  ,,  North  Portland  umi  UuukciT|i)c, 


Hours, 

1 

1  Remarks, 

1  Direction  of  Stream, 

1 

Higli  M’ati.-rat  Dover 

The  tidal  streams  separate  on  a  line  join¬ 
ing  Bencby  bead  and  point  Ailly. 

After  liigli  water, 
Dover.  j 

!il 

liJ 

Line  of  separation  shifting  eastward  ;  I 
by  the  5tn  hour  i1.  is  near  the  South  ] 
Foreland  ;  and  the  6th  hour  near  the 
North  Foreland. 

1  Both  streams  sotting  away 
from  line  of  scpnmtioii. 

Low  water  at  Dover 

The  streams  meet  on  n  line  joining  Beachy 
Iicad  and  poiut  Ailly. 

Before  liigh  water,! 
Dover.  1 

Line  of  meeting  shifting  eastward  ;  about 
an  hour  before  high  water  at  Duver  it 
has  reached  the  South  Foreland  ;  and  at 

1  high  water  tho  North  Foiolaiid. 

Both  streams  sotting  (o- 
w-Tirrl  line  of  meeting. 

•  strong  caf-tcrly  or  wesfcrly  winds  may  conahlcraldy  vary, (lie  time  of  tlie  turn, of  the  Btream. 
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COMPARTMENT  VI.— continual. 


Royal  Sovereign  L.V. 

Varne  L.V. 

Southland  bead  L.V. 

Houn, 

COUTBC. 

Rate,  knots. 

Course. 

Rate,  knots. 

Course. 

Rate,  knots. 

fligh  water 

East 

1  to  3 

RJf.E 

1 

to,J 

N.E. 

■1 

to  a] 

W'est. 

1-  1 

B.X.E. 

i3 

>«  3 

3f.E. 

i3 

•  •  3 

After  high 

I 

West. 

j,.  .i 

E.N.E. 

il 

..  >1 

y.E, 

i3 

M  3} 

3 

West. 

i  ..  ij 

E-N'.E. 

3 

..  >3 

N.E 

1 

•  •  3 

water, 

West. 

3  .. 

E.N.B. 

e 

n  I 

E.M.E. 

h 

i3 

Dover. 

S 

West. 

i  tl 

W.S.W. 

a 

..  i 

S..S,W. 

3 

3 

\.6 

West. 

^  ..  3 

w.s.w. 

..  t3 

S.W. 

X 

M  13 

fs 

East. 

1  ..  ] 

w.a.w. 

3 

.. 

S.W. 

>3 

It  3 

Before 

high 

4 

East. 

1  •«  * 

w.s.w. 

3 

••  a 

S.W, 

t3 

..  =3 

3 

East. 

>  T.  3 

w.a.w. 

* 

..  3 

S.W.  by  W. 

■ 

••  * 

water, 

East. 

I  ..  3| 

E.N'.E. 

M  3 

W.  hy  V. 

3 

>.  i3 

Dover. 

1 

East. 

3  ..  >3 

E.N.E. 

3 

..  >3 

N..V.E. 

3 

•t  t 

East  (fowlwin  L.  V. 

Guii  L.V. 

N'orthsond  head  LV, 

Ifoora. 

Coarse. 

Rate,  knotA 

Course. 

Rate 

knots. 

Course. 

Rate,  knota 
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Remarks  on  the  Tidal  streams  near  the  Channel  islands, 
by  Staff  Commander  J.  Richards,  R.N. 

Near  Guernsey  and  to  the  northward  of  that  island  the  true 
Channel  stream  prevails;  the  great  body  of  the  water  running 
about  E.  by  N.  whilst  the  tide  is  rising  at  Dover,  and  about 
W.S.W.  when  it  is  falling  at  that  place;  but  near  Roches  Douvres 
to  the  southward,  the  streann  sets  S.E.  into  the  gulf  of  St  Malo, 
from  2  hours  after  high  water  at  Dover  to  4  hours  before  high 
water  there,  and  N.W.  during  the  remainder  of  the  tides. 

Thus  what  is  called  tide  and  half  tide  prevails  at  Guernsey  and 
amongst  the  islands  to  the  northward ;  whilst  at  Jersey,  and  along 
the  southern  shore  of  the  gulf,  and  out  to  the  westward  towards 
Roches  Douvres,  the  stream  is  more  uniform  and  regular;  the 

former  resulting  directly  from  the  action  of  the  Channel  stream, 
the  latter  from  an  interruption  of  the  southern  portion  of  that 
stream  by  the  coast  of  France,  and  its  diversion  into  the  gulf  of 
St  Malo. 

The  centre  of  Deroute  channel  (between  Roches  Douvres  and 
Guernsey)  may  be  considered  to  mark  the  separating  boundary  of 
these  two  streams;  for  along  this  line  and  to  the  eastward  they 
successively  run  together  side  by  side,  blend,  and  separate  in 
alternating  direction  and  force,  depending  on  the  state  of  the 

tide. 

It  should  here  be  noted  that  the  tidal  stream  around  and 
between  the  Channel  islands  has  a  rotatory  motion  (evidently  caused 
by  the  different  action  of  the  above-described  two  streams  and  the 
peculiar  form  of  the  shores  of  the  gulf)  from  right  to  left,  going 
right  round  the  compass  in  little  more  than  twelve  hours. 

It  is  also  worthy  of  remark  that  in  consequence  of  these 
differences,  the  action  of  the  streams  near  the  northern  and 

southern  parts  of  the  gulf  are  the  reverse  of  each  other,  the 
stream  being  slack  near  Roches  Douvres  and  along  the  southern 
shore  of  the  gulf,  whilst  it  is  running  at  its  maximum  rate  north¬ 
ward  of  cape  La  Hogue  and  Alderney,  and  vice  versa. 

About  the  time  of  half  ebb  at  Dover,  and  the  first  quarter  flood 
by  the  shore  at  Guernsey,  the  stream  sets  sharply  into  the  gulf  on 
both  sides,  and  continues  to  run  in  south-easterly  until  a  little 
after  half  flood  by  the  shore,  and  slack  and  change  of  stream  in  the 
ofifing,  both  of  which  occur  nearly  simultaneously  with  low  water 
at  Dover.  A  division  of  the  Deroute  stream  now  takes  place,  the 
northern  part  sweeping  to  the  E.N.E.  through  the  Russels,  Swinge, 
and  Race  channels,  and  then  uniting  with  the  east-going  channel 
stream  to  the  northward  of  Alderney,  the  southern  part  near 
Roches  Douvres  setting  into  the  depth  of  the  gulf  to  the  S.E.,  past 
Jersey  and  Minquiers,  until  high  water  by  the  shore;  after  which, 
although  the  main  body  of  the  stream  to  the  southward  slacks,  its 
northern  border  turns  off  to  the  N.E.  past  Jersey,  and  into  the 
Deroute  stream. 

The  stream  begins  to  run  out  of  the  gulf  to  the  westward, 
close  in  along  its  southern  shore,  soon  after  high  water,  but 
farther  out  in  the  channel  within  Roches  Douvres  not  till  an  hour 
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later.  At  a  position  N.W.,  eight  miles  from  Roches  Douvres,  the 
stream  changes  at  two  hours  ebb,  and  farther  to  the  northward 
near  Guernsey  (as  already  noticed)  the  slack  and  change  of  stream 
takes  place  soon  after  half  ebb  by  the  shore,  at  which  period  the 
W.S.W.  stream  also  makes  down  through  the  Race,  Swinge,  and 
Russels  channels. 

In  the  offing  westward  of  Guernsey,  the  stream  seldom  attains 
a  rate  of  3  knots  until  the  island  is  approached  within  four 
or  five  miles,  where  it  increases  to  4^  knots  ;  in  the  Russel 
channels  it  exceeds  5  knots,  and  it  runs  about  the  same  rate 
between  Jersey  and  the  Minquiers ;  in  the  centre  of  Deroute 
channel,  between  Jersey  and  Sark,  its  strength  is  barely  4  knots, 
and  3  knots  farther  westward  between  Guernsey  and  Roches 
Douvres ;  near  Roches  Douvres  the  rate  appears  to  be  3^  knots ; 
in  the  offing  north  of  Alderney  and  the  Casquets,  5^  knots  is  not 
an  uncommon  rate  for  an  ebb  spring  tide,  and  on  similar  occasions 
the  Race  and  Swinge  streams  run  more  than  7  knots.* 

The  rapidity  with  which  the  tides  rise  and  fall  and  their 
velocity  are  greatly  influenced  by  strong  north  eastern  and  south¬ 
western  gales ;  the  former  retarding  and  the  latter  accelerating 
their  progress  in  a  remarkable  degree;  the  latter  will  also  cause 
the  Race  stream  to  run  three-quarters  of  an  hour  longer  to  the 
north-eastward  than  usual,  although  the  former  has  not  a  similar 
effect  upon  the  stream  when  running  to  the  south-westward. 


TIDES  AROUND  IRELAND. 

TIDES. — The  main  tidal  undulation  from  the  Atlantic  ap¬ 
proaches  Ireland  from  a  south-westerly  direction  (true),  the  line 
of  the  crest  of  the  undulation  running  north-west  and  south-east, 
so  that  it  reaches  the  south-west  e.xtreme  of  Ireland  at  almost 
precisely  the  same  time  it  arrives  at  Ushant.  In  the  open  ocean, 
where  the  depths  are  great,  this  undulation  or  tidal  wave  does  not 
appear  to  exceed  5  feet  in  height,  from  trough  to  summit ;  or  in 
other  words  the  oceanic  tidal  range  at  springs  is  somewhere  about 
5  feet;  but  when  the  undulation  reaches  the  submarine  bank,  on 
which  the  British  islands  are  situated,  its  height  is  increased,  and 
is  still  further  augmented  when  it  reaches  the  coast,  so  that  this 
undulation  is  in  some  part  as  much  as  25  feet  from  crest  to  trough, 
and  even  reaches  a  height  of  50  feet  in  the  upper  part  of  the 
Bristol  channel. 

The  undulation  which  approaches  our  coast  from  the  Atlantic 
has  the  peculiarity  of  a  greater  elevation  at  its  south-east  part  than 
elsewhere ;  the  height  of  the  crest  from  the  trough  being  about 
10  feet  at  the  south-west  part  of  Ireland,  and  19  feet  at  Ushant; 
and  this  peculiarity  it  preserves  in  its  progress  up  the  Irish,  Bristol, 
and  English  channels,  the  range  of  tide,  or  height  of  the  undula¬ 
tion,  being  invariably  greater  on  the  southern  and  eastern  sides  of 
the  channels  than  on  the  northern  and  western  sides.* 


*  The  avera^re  duration  of  the  flood ..stronm  is  5|  hours  and  of  the  ebb  hours, 
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The  tidal  undulation  on  striking  the  south-west  extreme  of 
Ireland  is  split  into  two  parts;  one,  the  nortliern,  making  it 
successively  high  water  along  the  western  sliores  of  Ireland  and 
Scotland ;  whilst  the  other,  the  southern,  makes  successive  high 
water  along  the  south  coast  of  Ireland  and  north  coast  of  France, 
and  is  finally  sub-divided  into  three  undulations :  viz,,  the  tidal 
wave  travelling  up  the  English  channel,  that  up  the  Bristol 
channel,  and  the  third  up  the  Irish  channel. 

The  undulation  reaches  Tory  island  off  the  north-west  point  of 
Ireland  ij  hours  later  than  Dursey  head,  its  height  from  crest  to 
trough  being  about  lo  to  13  feet  at  springs. 

After  passing  Tory  island,  however,  its  rate  becomes  slower  in 
the  shallower  water,  and  it  occupies  4^  hours  in  travelling  to  the 
narrow  channel  between  Fair  head  and  the  Mull  of  Cantyre,  a 
distance  of  75  miles;  here  its  height  is  only  4  feet  from  trough  to 
crest. 

The  southern  portion  of  the  undulation  arrives  at  the  line  joining 
Tuskar  rock  to  Milford  haven  about  i|  hours  later  than  at  Dursey 
head,  its  height  varying  from  9  to  12  feet  on  the  Irish  coast,  and 
from  16  to  27  feet  on  the  English  coast.  After  passing  the 
imaginary  line  joining  Tuskar  and  Milford  haven,  the  undulation 
moves  up  the  Irish  channel  at  a  rate  of  about  30  miles  an  hour, 
and  assumes  apparently  a  conve.x  form  in  plan,  its  height  varying 
from  2  to  13  feet  on  the  Irish  coast  and  from  14  to  25  feet  on  the 
Welsh  and  English  coasts,  being  an  average  of  i  r  feet  higher  at 
springs  on  the  eastern  coasts  of  the  Irish  channel  than  on  the 
western  coasts. 

It  will  be  thus  seen  that  the  tidal  undulation  after  striking  the 
south-west  coast  of  Ireland  is  divided,  and  passing  round  Ireland 
is  again  united  in  the  Irish  sea. 

This  description  of  the  tidal  undulation,  or  vertical  movement 
of  the  waters,  must  not  be  confounded  in  any  way  with  the  lateral 
movement  of  the  surface  water,  or  in  other  words,  the  set  of  the 
tidal  streams.  The  description  of  the  streams  is  given  in  the 
following  paragraph. 


TIDAL  STREAMS  AROUND  IRELAND. 

TIDAL  STREAMS. — The  tidal  streams  round  Ireland  consist 
of  two  pairs  of  uniting  or  separating  tides,  the  points  of  junction 
or  separation  of  w'hich  are  not  constant  in  position  but  partake  of 
the  characteristic  of  what  is  known  as  the  Intermediate  stream  in 
the  Englisli  channel.  For  convenience  of  description  these  streams 
are  divided  into — 

(a)  Those  streams  which,  over  a  considerable  extent  of  coast, 
run  for  six  hours  in  one  direction  and  six  hours  in  the 
other,  the  change  of  direction  being  practically  simul¬ 
taneous,  and 

(3)  Those  streams  which  do  not  turn  simultaneously,  and 
which  hav€  a  movable  line  of  junction  or  separation. 
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1.  On  the  west  coast  of  Ireland,  from  the  parallel  of  the  river 
Shannon  to  Tory  island,  the  stream  changes  simultaneously;  run¬ 
ning  in  a  direction  from  the  Shannon  towards  Tory  island  from 
3  hours  after  high  water  at  Liverpool  to  3  hours  after  low  water; 
and  from  Tory  island  towards  the  Shannon  from  3  hours  after 
low  water  at  Liverpool  to  3  hours  after  high  water.  In  the  oflTing 
these  streams  have  a  general  north-east  and  south-west  direction ; 
near  the  land  they  follow  the  trend  of  the  coast. 

2.  In  the  North  channel  into  the  Irish  sea  the  tidal  streams 
between  a  line  joining  Rathlin  island  to  the  Mull  of  Cantyre,  and 
another  line  joining  the  Isle  of  Man  to  Morecambe  bay,  also 
change  simultaneously;  running  towards  Liverpool  when  the 
water  is  rising  there,  and  away  from  it  when  falling  there. 

3.  In  the  space  between  Tory  and  Rathlin  islands  there  is  an 
Intermediate  stream;  for  here  the  stream  prevailing  along  the 
west  coast  of  Ireland  unites  with,  or  separates  from,  the  stream 
through  the  Nortli  channel.  The  line  of  junction  or  separation 
begins  at  Tory  island  and  works  gradually  eastward  to  Rathlin 
island.  During  the  first  three  hours  of  the  rising  tide  at  Liverpool, 
the  entire  stream  from  the  Shannon  round  the  west  and  north 
coasts  of  Ireland  flows  towards  the  North  channel  and  into  the 
Irish  sea;  and  during  the  fir.st  three  hours  of  the  falling  tide  at 
Liverpool,  the  stream  flows  in  a  continuous  line  from  the  Irish  sea 
out  of  the  North  channel  along  the  north  and  west  coasts  of 
Ireland  towards  the  Shannon. 

4.  On  the  south-west  and  south  coasts  of  Ireland,  the  stream 
between  the  Skellig  rocks  and  the  entrance  to  Cork  harbour  also 
changes  simultaneously;  running  round  from  the  SkelUgs  towards 
Cork  harbour  from  3  hours  after  high  water  at  Liverpool  to  3  hours 
after  low  water  there;  and  from  Cork  harbour  round  Dursey  head 
towards  the  Skelligs  from  3  hours  after  low  water  at  Liverpool  to 
3  hours  after  high  water  there. 

5.  Between  the  river  Shannon  and  the  Skelligs  there  is  an 
Intermediate  tidal  stream,  for  as  the  stream  on  the  west  coast  of 
Ireland  changes  at  the  same  time  as  the  stream  on  the  south-west 
and  south  coasts  (between  the  Skelligs  and  Cork),  only  always 
running  in  opposite  directions,  there  must  be  a  line  of  junction  or 
separation;  this  line  is  at  the  Skelligs  at  3  hours  after  high  or  low 
water  at  Liverpool ;  off  Valentia  island  at  4  hours  after  high  or 
low  water  at  Liverpool  ;  off  the  Blasket  islands  at  5  hours  after 
high  or  low  water  at  Liverpool;  off  Smerwick  harbour  at  high  or 
low  water  at  Liverpool;  off  Brandon  bay  at  one  hour  after  high 
and  low  water  at  Liverpool ;  and  off  Kerry  head  at  2  hours  after 
high  or  low  water  at  Liverpool. 

6.  In  the  Irish  channel,  between  a  line  joining  Carnsore  point 
to  the  Smalls  and  another  line  joining  the  Isle  of  Man  to  Morecambe 
bay,  the  change  of  stream  is  also  practically  simultaneous;  running 
in  towards  the  Irish  sea  when  the  water  is  rising  at  Liverpool,  and 
outwards  from  the  Irish  sea  when  the  water  is  falling  at  Liverpool. 
This  stream  therefore  changes  at  the  same  time  as  the  stream 
through  the  North  channel,  but  the  two  streams  run  in  opposite 
directions,  their  line  of  junction  or  separation  being  between  the 
Isle  of  Man  and  Morecambe  bay.  Between  the  Isle  of  Man  and 
the  Irish  coast  the  water  rises  and  falls  without  any  perceptible 
stream. 
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•j.  Between  Cork  harbour  entrance  and  Carnsore  point  is  a  third 
Intermediate  stream,  as  in  this  space  the  stream  round  the  south¬ 
west  part  of  Ireland  unites  with,  or  separates  from,  the  stream 
running  in  or  out  of  the  Irish  channel.  At  3  hours  after  high 
or  low  water  at  Liverpool  the  line  of  junction  or  separation  is  olT 
Kinsale  head ;  at  4  hours  after  high  or  low  water  at  Liverpool  it 
is  off  Ballycottin  bay;  at  5  hours  after  high  or  low  water  at 
Liverpool  it  is  off  Dungarvan  bay;  at  high  or  low  water  at  Liver¬ 
pool  it  is  off  Tramore ;  and  from  low  or  high  water  at  Liverpool 
to  3  hours  after  the  entire  stream  from  the  Skelligs  round  the 
south-west  and  south  coasts  of  Ireland,  is  setting  either  towards 
or  from  St.  George's  channel  and  Into  the  Irish  sea,  as  is  precisely 
the  case  at  this  time  with  the  stream  along  the  west  and  north 
coasts  of  Ireland. 

It  will  perhaps  aid  the  mariner  if  a  description  of  the  direction 
in  which  the  streams  are  setting  is  given  for  each  hour  of  the  rising 
and  falling  tide  at  Liverpool. 

(<j).  At  6  hours  before  high  water  at  Liverpool. — The  tidal 
stream  is  slack  in  the  North  channel,  the  Irish  sea,  and 
St-  George’s  channel.  On  the  south-west  and  south 
coasts  of  Ireland  the  stream  is  running  from  Smerwick 
bay  south  round  Dursey  head  and  cape  Clear,  and  then 
east  towards  Carnsore  point ;  whilst  on  the  west  and 
north  coasts  it  is  running  north-easterly  from  Smerwick 
bay  towards  Tory  island,  and  from  thence  in  an  easterly 
direction  to  Rathlin  island. 

(/-).  At  5  and  4  hours  before  high  water  at  Liverpool. — 
'I’he  streams  round  the  entire  coasts  of  Ireland  are 
moving  towards  the  Irish  sea,  the  point  of  separation 
being  off  Brandon  bay,  on  the  west  coast  ;  and  the 
point  of  junction  an  imaginary  line  from  the  Isle  of 
Man  to  Morecambe  bay. 

(0-  At  3  hours  before  high  water  at  Liverpool. — The 
stream  on  the  west  coast  from  the  river  Shannon  to 
'Tory  island  is  slack,  as  is  also  the  stream  on  the  south 
and  south-west  coasts  from  the  Skelligs  to  Cork,  East¬ 
ward  of  Cork  the  stream  continues  running  to  the 
eastward  towards  Carnsore  point  and  through  St, 
George’s  channel;  whilst  eastward  of  Tory  island  on 
the  north  coast  the  stream  continues  running  toward 
Rathlin  island,  and  through  the  North  channel  into 
the  Irish  sea.  Between  the  Shannon  and  the  Skelligs 
the  Intermediate  stream  is  running  to  the  south- 
westward. 

(d).  At  2  hours  before  high  water  at  Liverpool.— The 
stream  on  the  west  coast  of  Ireland,  from  lough  Swilly 
on  the  north  to  Valeniia  island  on  the  west,  is  running 
to  the  south-westward ;  whilst  on  the  .south  and  south¬ 
west  coasts  it  is  running  west  from  Ballycottin  bay  to 
cajje  Clear,  and  thence  in  a  northerly  direction  to 
Valentia  island.  Eastward  of  lough  Swilly,  on  the 
north  coast,  the  stream  sei.s  towards  Rathlin  island,  and 
continues  through  the  North  channel  into  the  Irish 
sea;  and  eastward  of  Ballycottin  bay,  on  the  south 
coast,  it  sets  towards^  Carnsore  point  and  up  St.  George’s 
channel. 
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(f).  At  I  hour  before  high  water  at  Liverpool. — On 
the  north  coast  the  streams  split  at  Inishtrahull  island, 
the  eastern  part  running  towards  Rathlin  island  and 
through  the  North  channel  into  the  Irish  sea ;  the 
western  part  towards  Tory  island,  and  from  thence  in 
a  south-westerly  direction  to  the  Blasket  islands  j  here 
it  meets  the  stream  running  round  the  south  and 
south-west  coasts.  On  the  south  coast  the  stream 
splits  off  Dungarvan  bay,  east  of  which  it  sets  towards 
Carnsore  point  and  through  St.  George’s  channel ;  and 
west  of  Dungarvan  bay  it  sets  to  the  westward,  round 
cape  Clear,  and  then  north  towards  Blasket  islands. 

(/).  At  high  water  at  Liverpool. — The  stream  is  slack 
over  the  North  channel,  the  Irish  sea,  and  St  George's 
channel.  On  the  north  coast  of  Ireland  the  stream  is 
slack  or  setting  slowly  from  Rathlin  island  towards 
Tory  island,  and  thence  south-westward  towards 
Brandon  bay,  where  it  meets  the  stream  round  the 
south  and  south-west  coasts.  On  the  south  coast  the 
stream  is  setting  west  from  Carnsore  point  to  cape 
Clear,  and  from  thence  in  a  northerly  direction  to 
Brandon  bay. 

(^).  At  I  and  2  hours  after  high  water  at  Liver¬ 

pool. — The  streams  separate  in  the  Irish  sea  between 
the  Isle  of  Man  and  Morecambe  bay,  and  run  in 
opposite  directions  round  the  coasts  of  Ireland,  meeting 
again  off  Keriy  head. 

(A).  At  3  hours  after  high  water  at  Liverpool.— 

The  stream  is  slack  on  the  west  coast  of  Ireland 

between  the  river  Shannon  and  Tory  island,  and  on 
the  south  west  and  south  coast  from  the  Skelligs  to 
Cork  harbour ;  the  intermediate  stream  between  the 
Skelligs  and  the  Shannon  is  running  to  the  north¬ 

eastward.  On  the  north  coast  the  stream  is  running 
out  of  the  North  channel,  and  thence  westward  to 
Tory  island  j  whilst  on  the  south  coast  it  is  running 
out  of  St.  George’s  channel,  and  thence  westward 
towards  Cork  harbour. 

(/).  At  4  hours  after  high  water  at  Liverpool. — 
The  stream  o:i  the  west  coast  of  Ireland  is  running 
north  eastward  from  Valentia  island  to  lough  Sw’illy, 
on  the  north  coast,  off  which  it  meets  the  stream 
running  out  of  the  North  channel,  and  westward  along 
the  north  coast  of  Ireland.  On  the  south-west  and 
south  coasts  the  stream  runs  south  from  Valentia 
towards  cape  Clear,  and  thence  in  an  easterly  direction 
to  Ballycottin  bay,  off  which  it  meets  the  stream 
which,  running  out  of  St.  George’s  channel,  pursues  a 
westerly  course  from  Carnsore  point  to  Ballycottin. 

(^).  At  5  hours  after  high  water  at  Liverpool. — 
The  stream  on  the  west  coast  is  running  north-east¬ 
ward  from  the  Blasket  islands  towards  Tory  island, 
and  thence  eastward  to  Inishtrahull  island,  where  it 
meets  the  stream,  which,  running  out  of  the  North 
channel,  takes  a  westerly  course  from  Rathlin  island. 
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(A)  On  the  south-west  and  south  coasts  the  stream  runs  in 
continued,  a  southerly  direction  from  the  Blasket  islands  towards 
cape  Clear,  and  thence  e.'isterly  to  Dungarvan  bay,  in  the 
neighbourhood  of  which  it  meets  the  stream,  which, 
after  running  out  of  channel,  takes  a  westerly  direction 
from  Carnsore  point  to  Dungarvan. 

It  will  be  obser\’ed  that  in  the  foregoing  description,  the  ex¬ 
pressions  “flood  tide;”  “ebb  tide;”  “flood  stream;”  and  “ebb 
stream  ”  are  carefully  avoided.  These  terms  are  not  applicable  to 
the  set  of  the  streams  on  open  coasts,  and  can  only  be  properly 
used  when  the  stream  runs  in  one  direction  whilst  the  water  is 

rising  in  the  locality,  and  in  the  other  when  it  is  falling  in  the 
locality.  By  naming  the  stream  (roughly)  after  the  magnetic 
direction  in  which  they  are  setting,  and  giving  the  lime  of  change, 
it  is  hoped  that  a  clearer  account  is  given,  and  one  that  cannot  be 
misunderstood- 

It  must,  however,  be  remembered  that  the  foregoing  is  only  a 
general  account  of  the  set  of  the  streams,  and  that  particular 
localities  require  particular  descriptions. 

The  streng^th  of  the  streams. — Near  all  the  salient  points 
round  the  Irish  coast,  through  the  various  sounds,  and  through 

the  Irish  channel  the  strength  of  the  .stream  is  considerable;  a 
rate  of  three  knots  an  hour  is  not  uncommon,  and  this  increases 

to  4  or  5  knots  in  St.  George’s  channel,  and  even  reaches  6  knots 

in  the  North  channel.  In  the  offlng  along  the  south,  west,  and 
north  coasts  of  Ireland  the  stream  is  weak,  and  seldom  exceeds  a 
knot  or  knots  an  hour. 

At  the  distance  of  70  miles  to  the  westward  of  cape  Clear,  the 
stream  runs  for  4  hours  between  S.W.  and  W.  by  S.,  and  for  8  hours 
between  W.  by  N.  and  N.N.E.,  and  not  at  all  to  the  eastward  or 
south-east;  to  which  circumstance  may  be  attributed  the  northerly 
and  westerly  set  e.xperienced  by  some  ships  in  this  locality. 
Twenty-four  miles  to  the  southward  of  cape  Clear  the  first  of  the 
ebbs  set  S.W.,  veering  round  to  West  and  N.W.  The  first  of  the 
flood  sets  N.  by  E.,  veering  round  by  East  to  S.S.E.,  at  the  rate  of 
from  three-quarters  to  lA  knots  per  hour. 

Six  miles  south-west  of  Seven  heads  the  stream  nms  to  the 
eastward  until  half-ebb  by  the  shore,  when  it  slacks  for  an  hour 
and  afterwards  runs  west,  until  half-flood  by  the  shore,  when 
another  hour’s  slack  intervenes  before  re-commencing  its  eastern 
course.  The  rate  seldom  exceeds  lA  knots  per  hour.  Near  the 
coast  the  stream  takes  the  direction  of  the  shore  and  is  slack  from 
half  an  hour  to  an  hour  at  each  change  of  tide.  In  the  offing, 
however,  there  exists  no  inactivity,  the  stream  preserving  its 
constant  revolving  motion,  generally  with  the  sun. 

CAUTION. — In  making  allowance  for  the  different  sets  and 
velocities  of  the  tidal  stream  ;  on  this,  as  on  nearly  all  other  coasts, 
there  is  an  indraught  into  the  bights  which  should  be  duly  allowed 
for,  and  as  the  prevailing  wind  is  westerly,  on  the  west  coast  of 
Ireland,  the  prevailing  surface  drift  will  be  towards  the  land  and 
to  the  northward.  Though  it  is  probably  not  of  much  strength  as 
affecting  the  place  of  a  ship,  much  consideration  is  due  to  the 
force  and  direction  of  the  wind,  and  this  general  drift  must  not 
be  forgotten. 
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THE  'i’lDES  NEAR  KATHLIN  ISLAND. 

By  Captain  Richard  Hoskyn,  R.N. 

About  Rathlin  island  the  tidal  streams  are  very  rapid,  in  Rathlin  ^ 
sound  they  run  from  4  knots  at  neaps  to  knots  at  springs,  s/r£am. 

occasioning  strong  eddies  along  the  shores,  with  heavy  overfalls 
off  all  the  headlands. 

On  each  side  of  Tor  point  there  is  an  eddy  which  at  half  Eddy  fn>»i 
gradually  extends  from  the  shore ;  at  the  last  quarter  of  the 
channel  flood  this  eddy  goes  to  the  westward  through  Rathlin  ^  ‘ 

sound,  causing  the  ebb  stream  to  make  there  li  hours  sooner  than 
it  does  to  the  northward  of  the  island  ;  by  taking  advantage  of 
these  eddies,  a  vessel  from  the  southward  may  carry  9  hours’  tide 
with  her  through  Rathlin  sound. 

To  the  westward  of  Fair  head  all  along  the  south  shore  of  the  Eddy  on  south 

sound  as  far  as  Sheep  isbnd  there  is  an  eddy  with  both  streams, 

commencing  at  half  tide.  Carrickvaan  rock  lies  at  the  junction  of 
the  eddy  and  true  streams. 

During  the  first  hour  and  half,  the  western  stream  sets  round  Rue  Western 
point  into  Church  bay,  but  after  high  water  at  Liverpool,  when  stream. 
the  general  stream  north  of  the  island  has  made  to  the  westward, 
and  it  has  attained  a  rate  of  6;l  knots  through  the  sound,  an  eddy 
begins  in  Church  bay,  setting  from  Bull  point  towards  Rue  point.  Church  bay. 
and  meeting  the  true  stream  about  a  mile  westward  of  the  latter, 

where  the  bottom  is  very  irregular,  a  great  overfall  is  occasioned,  Dan^rout 

named  Slough-na-more,  which  may  endanger  small  vessels.  <n>erjatt. 

The  eddy  from  Church  bay  has  now  forced  the  main  DireetioHof 

more  southerly,  with  contracted  limits  it  sets  from  Rue  point 
towards  Carrickvaan  rock,  whence  it  shoots  off  in  a  N.W.  direction 
towards  Bull  point,  meeting  there  the  stream  from  the  north  side 
of  the  island  setting  to  the  S.W. 

The  eastern  stream  does  not  begin  in  the  middle  of  the  sound  Eastern 
until  it  is  low  water  at  Liverpool,  although,  as  before  observed,  stream. 
the  eddy  along  the  south  sliore  commeiices  at  half  tide.  There 
is  no  slack  water  precedinjj  the  east-going  stream  ;  in  the  eastern 
part  of  the  sound  at  low  water  it  .sets  south  2h  knots,  in  the 
western  part  at  the  same  moment  it  sets  north  ij  knots,  eddying 
round  at  each  station  in  opposite  directions.  The  stream  soon 
becomes  general,  selling  fair  through  the  sound,  and  rushing  out 
of  Church  bay  past  Rue  point  with  great  force,  joins  the  eddy 
before  alluded  to,  and  sets  for  10  hours  across  Church  bay  to  the 
eastward,  at  which  time  there  is  an  eddy  to  the  eastward  oi  Eddy  to  esst^ 
the  island,  extending  2^  miles  from  the  shore  and  setting  back  on  tuardof 
the  island;  at  the  junction  of  the  eddy  and  true  streams  there  are 
great  overfalls  off  Altacarry  head,  and  again  off  Rue  point  as 
mentioned  above. 

With  a  commanding  breeze  there  is  no  danger  in  the  navigation  Navigation 
of  Rathlin  sound,  but  in  light  winds  great  vigilance  is  necessary  sound. 
to  avoid  being  caught  in  the  eddies  or  overfalls. 

Off  Bengore  head,  at  a  mile  distant,  the  stream  turns  about  Streams  off 
minutes  after  high  and  low  water  at  Liverpool;  springs  run  3  knots,  Eengore head. 
the  ebb  setting  W.N.W,  and  the  flood  E.  by  S.  In  the  bays  on 
each  side  of  the  heads,  an  eddy  begins  when  the  stream  in  the 
offing  has  run  half  its  course. 
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Streams  near 
the  Skerries. 


To  the  west¬ 
ward. 


High  and  low 
water  not 
occasioned  by 
tidal  stream. 


At  the  Skerries,  with  the  falling  tide  at  Liverpool,  the  stream 
sets  fair  through  the  anchorage  and  sound  to  the  west^vard, 
attaining  a  velocity  of  3  to  3^  knots  in  its  passage  between  Ramore 
head  and  Carr  rocks,  and  creating  a  very  troublesome  sea. 

With  the  rising  tide  at  Liverpool,  the  stream  sets  from  Ramore 
head  towards  Carr  rocks  j  when  the  sound  is  entered  it  sets  fairly 
through. 

In  Broad  sound  it  sets  down  on  Little  Skerry,  while  the  west¬ 

going  stream  inclines  to  the  northward  through  the  sound. 

At  an  anchorage  under  Great  Skerry  there  is  little  stream,  on 
the  flood  it  is  slack  water  at  half  tide,  on  the  ebb  with  the  last 
quarter,  while  on  the  north  side  of  the  rocks  the  stream  runs  with 
a  velocity  of  3  knots. 

Proceeding  to  the  westward  towards  lough  Foyle,  the  stream  loses 
much  of  its  strength,  north  of  Bann  river  entrance,  3  miles  off 
shore,  its  average  rate  at  springs  is  ij  knots. 

There  is  an  eddy  tide  along  the  shore  from  the  Skerries  to 

Bann  river  entrance,  commencing  at  half  tide,  the  line  of  its 
junction  with  the  main  stream  being  marked  by  a  strong  rippling. 

Two  miles  north  of  port  Stewart  the  channel  stream  turns  to 
the  eastward  one  hour  and  40  minutes  after  low  water  at  Liverpool, 

or  at  liigh  water  on  the  adjacent  shore,  and  to  the  westward 

30  minutes  after  high  water  at  Liverpool,  or  three-quarters  of  an 
hour  before  low  water  on  the  adjacent  shore,  so  that,  on  this  part 
of  the  coast,  the  tide  wave  (with  reference  to  its  head  at  Liverpool) 
being  nearly  reversed,  we  witness  (what  to  a  person  watching  the 
rise  and  fall  of  the  tide  on  the  shore  appears  at  first  sight  so 
anomalous)  the  whole  of  the  ebb  stream  coming  from  the  ocean, 
while  the  flood  comes  from  the  opposite  quarter. 

Referring  the  tidal  stream  to  the  head  of  the  tide  at  Liverpool, 
and  the  varying  times  of  high  water  to  the  undulation  of  the  tide 
wave,  this  apparent  anomaly  disappears. 

All  this  coast  to  the  westward  of  Fair  head  is  subject  to  a 
ground  swell,  in  fine  weather  the  commencement  of  the  east-going 
stream  is  made  apparent  by  the  sudden  appearance  of  the  swell, 
resuming  again  a  comparative  state  of  quiet  when  the  west-going 
stream  makes. 


The  Tidal  Streams  of  the  Irish  channel,  with  'Iables  show¬ 
ing  THEIR  COURSE  AND  RATE  WHEN  AT  THEIR  GREATEST 
STRENGTH. 

Streams  turn  In  the  Irish  channel,  as  before  observed,  experiments  have  shown 
with  the  tides  notwithstanding  the  variety  of  times  of  high  water  through- 

^td'^o^^  out  the  channel,  the  turn  of  the  stream  over  all  that  part  which 
"amSebay.  ^lay  be  called  the  fair  navigable  portion  of  the  channel  is  nearly 

simultaneous;  that  tlie  northern  and  southern  streams  in  both 
channels  commence  and  end  in  all  parts  (practically  speaking)  at 
nearly  the  same  lime;  and  that  that  time  happens  to  correspond 
nearly  with  the  time  of  high  and  low  water  on  the  shore  at  the 
entrance  of  Liverpool  and  of  Morecambe  bay,*  a  spot  remarkable 

•  'ihc  enlrunces  of  Liverpool  and  of  Morecambe  bay  are,  as  before  stated, 
18  minules  earlier  ir^  their  times  of  high  water,  than  those  given  for  Liverpool 
in  the  tide  Cables.  .  ^  ...  .  , 

At  N  W.  L  V,,  Liverpool  bay,  ihe  flood  stream  sets  m  an  E.S.  E.  direction,  with 
a  maximum  rate  at  springs  of  2^  knots;  the  ebb  W.N.W.,  2  knots.  At  neaps 
the  floCKl  sets  at  the  rale  of  one  knot,  the  ebb  three-quarters  of  a  knot. 
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as  being  the  point  where  the  opposite  streams  coming  round  the 
extremities  of  Ireland  terminate.  So  that  it  is  necessary  only  to 
know  the  times  of  high  and  low  water  at  either  of  these  places,  to 
determine  the  hour  when  the  stream  of  either  tide  will  commence 
or  terminate  in  any  part  of  the  channel.  Kor  this  purpose  the 
Liverpool  tide  table  may  be  used,  subtracting  a  quarter  of  an  hour 
from  the  times  there  given,  in  consequence  of  the  high  water  at 
George  pier  being  later  than  the  point  which  is  considered  as  the 
head  of  the  tide. 

The  tidal  undulation  from  the  Atlantic  enters  the  Irish  chzinueX  Sir^aMs  ^n/er 
by  two  channels  j  of  which  Canisore  point,  the  S.E.  point 
Ireland,  and  St  David  head,  the  S-W.  point  of  Wales,  are  the 
limits  of  the  southern  one  \  and  Rathlin  and  the  Mull  of  Cantyre 
the  boundaries  of  the  northern. 

The  axis  of  the  in-going  stream  runs  nearly  in  a  line  from  a  Southent 
point  midway  between  the  Tuskar  and  the  Bishops,  to  a  position 
i6  miles  due  west  of  Holyhead;  beyond  'vhich  it  begins  to  expand 
eastward  and  westward ;  but  its  main  body  preserves  its  direction 
straight  forward  towards  the  Calf  of  Man,  which  it  passes  to  the 
eastward  with  increased  velocity  as  far  as  Langness  point,  and  then 
at  a  more  moderate  rate  on  towards  Maughold  head.  Here  it  is 
arrested  by  the  southern  stream  from  the  North  channel  coming 
round  the  point  of  Ayr,  and  is  first  turned  to  the  eastward  by  it, 
and  then  goes  with  it  at  an  easy  rate  direct  from  Morecambe  bay ; 
thus  changing  its  direction  nearly  eight  points. 

The  parts  of  the  stream  farthest  from  its  axis  are  necessarily  Eastern 
deflected  from  the  course  of  the  great  body  of  the  water  by  the  braneh  of  S, 
impediments  of  banks  on  the  Irish  side  of  the  channel,  and  by  „ 

the  tortuous  form  of  the  coast  on  the  Welsh.  The  eastern  portion  ** 
passing  Linney  head,  rushes  with  great  rapidity  between  the 
Smalls,  Grassholm,  and  Milford  haven  towards  the  Bishops,  which 
it  passes  at  a  rate  of  between  4  and  5  knots ;  sets  sharply  round 
those  rocks  in  an  E.N.E.  direction  over  Bass  bank,  and  into 
Cardigan  bay ;  makes  the  circuit  of  that  bay,  and  sets  out  again 
towards  Bardsey,  at  the  other  extremity  of  it ;  then  sweeping  to  the 
N.  by  W.  past  the  island  and  through  the  sound,  it  gradually 
takes  the  course  of  the  shore,  round  Carnarvon  bay,  and  into 
Menai  strait  as  far  as  Bangor ;  but  the  stream  still  continuing 
outside  towards  South  Stack,  which  it  rounds,  setting  towards 
the  Skerries  at  a  rate  of  upwards  of  4  knots ;  and,  finally,  turns 
sharp  round  those  rocks  for  Liverpool  and  Morecambe  bay : 
completing  in  its  way  the  high  water  in  the  Menai,  and  filling  the 
Dee,  the  Mersey,  and  the  Ribble. 

The  western  part  of  the  stream,  after  passing  the  Saltees,  PVt-stem 
runs  nearly  in  the  direction  of  the  Tuskar,  sets  sharply  round  it, 
and  then  takes  a  N.E.  direction,  setting  fairly  along  the  Ttuiks  ^ 

but  over  the  banks  skirting  the  shore,  so  that  vessels  tacking  near 
the  inner  edge  of  the  sands  with  the  north-east  going  stream,  and 
on  the  outer  edge  on  the  opposite  stream,  have  been  carried  upon 
them  and  lost,  especially  upon  the  Arklow  and  Codling  banks. 

Abreast  of  Arklow  is  situated  that  remarkable  spot  in  the  Irish  Off  Arklow^ 
channel,  where  the  tide  scarcely  either  rises  or  falls.  The  stream  '***  or  fait, 

notwithstanding  sweeps  past  it  at  the  rate  of  4  knots  at  springs, 
and  reaches  the  parallel  of  Wicklow  head.  Here  it  encounters 
an  extensive  projection  of  Codling  bank ;  and  while  the  outer  Codlingbank. 
portion  takes  the  circuit  of  the  bank,  the  inner  stream  sweeps 
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Si  riant  tnds 
Carliugford. 
No  sirtam 
there. 


over  it,  occasioning  an  overfall  and  strong  rippling  all  round  the 
edge,  by  which  the  bank  may  generally  be  recognised.  Beyond 
this  point  the  streams  unite  and  flow  on  towards  Howth  and 
Lambay,  growing  gradually  weaker  as  they  proceed,  until  they 
ultimately  c^pend  themselves  in  a  large  space  of  still  water 
situated  between  the  Isle  of  Man  and  Carlingford.  There  we 
have  not  been  able  to  detect  any  stream  ;  for  there  another  remark¬ 
able  phenomenon  occurs — the  water  rising  and  falling  without 
apparently  any  perceptible  stream.  This  space  of  still  water  is 
marked  bv  a  bottom  of  blue  mud.  Such  is  the  course  of  the 


Northern 
stream  from 
Rathlin  to  the 
Clyde. 


Central 
portion  of  this 
stream  sets  to 
fsU  of  Man 
and  More- 
eatnbe  bay. 


Lune  deep. 

Westerns 
bratich  of 
north  stream 
to  Maidens 
and  BelfasL 


Belfast  tonghm 


flowing  water  of  tlie  Southem  channel. 

In  the  Nortlt  channel  the  stream  enters  between  the  Mull  of 
Cantyre  and  Rathlin  island  simultaneously  with  that  passing  the 
'I'uskar  into  tlte  Southern  channel,  but  flows  in  the  contrary 
direction.  It  runs  at  the  rale  of  3  knots  at  springs,  increasing  to 
5  knots  near  the  Mull,  and  to  4  near  Tor  point,  on  the  opposite 
side  of  the  channel.  The  eastern  branch  of  this  stream  turns 
round  tl\e  Mull  towards  Ailsa  and  the  Clyde,  a  portion  passing 
round  Sanda  up  Kilbrennen  sound  and  loch  Fyne.  The  main 
body  sweeps  to  the  S.  by  E.,  taking  nearly  the  general  direction  of 
the  channel,  but  pressing  more  heavily  on  the  Wigtonshirc  coast. 
Near  the  Mull  of  Galloway  the  stream  increases  in  velocity  to  0 
knots  j  the  eastern  portion  turns  sharply  round  the  promontory 
towards  the  Solway,  and  splits  ofl*  St  Bees  head,  one  portion 
running  up  the  Solway  and  the  other  towards  Morecambe  bay. 

The  axis  of  the  stream  midway  between  the  Mull  of  Galloway  and 
Copeland  island  presses  on  towards  the  northern  half  of  the  Isle  of 
hfan  ;  and  while  one  portion  of  it  flows  towards  the  point  of  Ayr, 
the  other  makes  for  Contrary  head,  and  is  there  turned  hack  to 
the  N.l'l.  at  a  right  angle  nearly  to  its  early  course.  Pas.sing  Jurby 
point,  it  re-unites  with  the  other  portion  of  the  stream  and  they 
jointly  rush  with  a  rapidity  of  from  4  to  5  knots  round  the  point  of 
Ayi,  and  directly  across  all  the  banks  lying  off  there,  and  catching  up 
the  stream  from  the  south  channel  off  Maughold  head,  they  hurry 
on  together  towards  that  great  point  of  union,  Morecambe  bay. 

This  bay,  the  grand  receptacle  of  the  streams  from  both  channels, 
is  notorious  for  its  hugh  banks  of  sand,  and  also  remarkable 

for  a  deep  channel  scoured  out  by  the  stream,  and  known  as 

the  Lune  deep,  which  is  the  great  beacon  to  all  vessels  bound 
to  that  plnc'e. 

We  have  now  only  to  speak  of  the  wesUrn  limit  of  the  stream, 
which  was  left  off  Tor  point  running  at  a  rate  of  4  knots  off  the 
pilch  of  the  point.  Hence  it  strikes  directly  towards  the  Maidens, 
Imiling  over  the  Highlander  and  Russel  rocks,  and  other  reefs  in 
the  vicinity  of  that  dangerous  group  :  and  takes  the  direction  of 

the  coast  again  from  Muck  island  to  Black  head,  at  the  entrance  of 
Belfast  lough,  which  it  fills. 

The  portion  of  the  stream  which  sets  into  Belfast  lough  splits 
off  Grey  point  :  one  portion  flowing  up  towards  Garmoyle,  while 
the  other  bends  back  along  the  shore  of  Bangor,  Gruomaport,  and 
Orlock,  and  blends  with  the  general  stream  which  has  come  on 
from  the  Maidens  and  Black  head  in  nearly  a  stiaight  line,  and 
passes  with  it  through  the  sounds  of  the  Copeland  islands.  Hence 
It  proceeds  along  the  coast,  brushes  the  South  rock,  and  runs  on 
towards  St.  John  point;  off  which  the  stream,  like  that  coming 
from  the  southward,  expends  itself  in  the  large  space  of  still 
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water,  which  remains  almost  undisturbed,  although  pressed  upon 

by  streams  from  various  quarters. 

Such  is  a  general  description  of  the  streams  in  the  Irish  In-^oing 

channel,  which  are  produced  by  the  rising  undulation,  or 
which,  for  the  purpose  of  distinction,  we  may  designate  the 
in  going  streams. 

The  ebbing  or  out-going  streams  do  not  materially  differ  from  Outgoing 
the  reverse  of  those,  except  that  in  the  southern  channel  they  streams, 

press  rather  more  over  towards  the  Irish  coas‘. 

These  observations  do  not,  however,  extend  beyond  the  points 
where  the  channels  begin  to  open  out,  that  is,  beyond  a  line  join- 
ing  Rathlin  and  the  Mull  of  Cantyre  on  the  north,  and  the  Saltees 
and  Pembroke  on  the  south.  Outside  of  these  limits,  the  waters 
diverge  right  and  left  j  that  on  the  north  joining  the  stream  from 
Jura,  and  turning  sharp  round  Rathlin  j  that  on  the  south,  speak¬ 
ing  now  of  the  out-going  stream,  sweeps  past  St.  David  head  into 
the  Bristol  channel  on  one  side,  and  on  the  other  rounds  the 
Tuskar,  and  passes  on  to  Waterford. 


Table  suowi.vg  the  Magnetic  direction  and  rate  (at 
springs)  ok  the  'Pjdal  streams  in  the  Irish  channel. 


In  the  following  table,  the  direction  of  the  stream,  as  it  runs  at  £jK/ianation. 
its  greatest  strengtli,  is  given  at  four  places  upon  lines  connecting 
well  known  headlands,  viz.,  at  5  miles  from  the  shore,  on  each  side 
of  the  channel,  and  at  a  third  of  the  distance  across  the  channel 
from  each  of  those  headlands.  The  names  of  the  places  will  be 
found  in  the  marginal  columns;  and  in  the  adjacent  column,  a 
brief  description  of  the  course  of  the  streams  in  the  immediate 
vicinity  of  each  headland.  The  western  part  of  the  stream  will  be 
found  on  the  left  hand  page,  and  the  eastern  half  on  the  right 
hand  page. 

To  use  the  table,  take  the  line  nearest  to  your  position,  and  at 
the  distance  across  the  channel  which  answers  best  to  your 
distance  from  the  land,  take  out  the  direction  of  the  stream  from 
its  column;  or  if  the  place  of  the  ship  falls  between  two  divisions, 
lake  the  mean  of  the  two  directions  given  in  the  columns  for  the 
direction  of  the  stream  at  that  time.  To  know  when  the  stream 
will  turn,  look  in  the  Tide  tables  for  the  lime  of  high  water  at 
I.iverpoo!,  for  the  day,  and  about  a  quarter  of  an  hour  before  tliat 
time  the  stream  will  begin  to  set  tmt  in  both  the  North  and 
the  St.  George’s  channels,  and  will  run  in  that  direction  until  about 
45  minutes  before  low  water,  when  the  general  slack  water  begins. 

The  sbek  water  in  the  ofiing  is  usually  spread  over  an  interval  of 
an  hour-  -from  the  cessation  of  one  stream  to  the  beginning  of 
the  next, 


I  •  Ki  i  stands  for  flood  or  rising  tide  at  Liverpool, 
n  ese  ta  q,.  jafUng  tide  at  Liverpool. 

As  a  rough  general  rule,  in  the  fair  way  of  the  channel  a  vessel 
will  be  carried  g  miles  by  the  stream  in  a  whole  tide  at  springs, 
and  at  neaps  about  6  miles;  but  near  to  the  land  on  either  side,  or 
to  the  banks,  the  rate  of  the  stream  greatly  increases. 

The  rates  given  in  the  table  which  follows  are  at  spring  tides ; 
and  in  order  to  adapt  them  to  neaps,  one  third  may  be  subtracted 
from  them. 
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Table  showing  the  direction  and  rate  (at  springs) 


Mneiii'tli'  I'llT-  ll> 

thu  lillld, 

Eroni 

At  5  iiitl«-i 

.l9t.'in<-«, 

1  over. 

Kate. 

On  ■  Unc  Jxinine 
Tn-lur  and  Kl. 

Tlic  i.in'niu  .-iirvea  with  tie  land  and 

Tiwk.ir. 

N.E. 

1 

N.E.  by  E. 

.1 

D.ivid  lirad. 

.dlliiu,  and  liultlu  I^iiiir  tuiil:  s|  Ininri  , 
^f.^V  BlTVAnt  MtUlUf 

wTi-r  iIm  Iamk  X.  by  W.  A  it.w. 

H.W. 

1 

Arklow  light- 

N.R.  by  N 
B,8.W. 

N.E.  by  N. 

•'t 

F 

Arklo*  lU'lti* 
and  Utrd. 
My  liland. 

linir  an  Ininr  lx.-fon'  It  d<X'H  In  tlia 
■ifllint.  und  IihMu  ilin  Ixmlca  ;:i.-ncrilly 
■II  lioiir  aud  njiwanli  iKfnru  tlie 

Tcval. 

1'*' 

Un  •  Iloo  Joliiluc 
KIsli 

and  Holylioad. 

Klah  llghl.vesMl. 

y.hyE. 

f 

•>1  liiiU  AD  h'lur  tlio  'iflliiji, 

and  tlicu  iKiids  luuninU,  iciA'nidii  the 
Kiy,  Miliiii;  iik’vr  KInIi  Innk  ;  funhor 
liinlmro  tl  tiinu  ij  Iionm  l>of<iru  tlio 

Oiling,  and  a  houra  riosc  tn  idioro. 


I 


B«fora  II. W,  LiTerxM'cl, 


After  Il.tV.  UverpM^j 


(  ; 

u.tv, 

.J  i 


Daunt  ]t/w;IcLt.  Shl|>.' 


A.H.E1V. 
«  -S.tVij: 

tv.s.v  ly. 
V^y. 
Wlv- 
N  N  f.lr 

N.KH. 
K.S  Ely. 
E.N.KJr. 


o  to  ]  kii. 
oto 


ticl.it 

Conincbeg 


E  if  H. 
.K.  r.y  E. 


y.WIr. 
R.  Iiy  N. 


■  Ikr  UlMit  l.ia  Ml 
In  llio  tat'lo, 

I  Th<]  iliroctiiiD  niid  n 


rh  affevt  oil  tlio  ilim'llon  and  rate  of  the  Tidal  .Slienmvnl  Ihniiit  lik..LI.  Klilp,  ihni  tliei  nlnvo  l.iM** ' 
«  of  the  itrennis  at  thla  Lt,  Shlji  are  oftoii  IrregulAr. 


In  approaching  Holyhead  be  guarded  against  the  streams  which  run  very 
strong  near  the  headlands. 

At  7  miles  off  South  Stack  the  stream  runs  2^  knots  at  springs. 

At  5  miles  ditto  ditto  3  to  knots  at  springs. 

At  2  miles  ditto  ditto  5  knots  at  springs. 

ITie  neaps  run  about  two-thirds  of  these  rates.  In  the  channel  the  direction  of 
the  flood  is  about  N.E.  by  N.  and  near  the  Stack  N.E.  towards  the  Skerries.  Off 
the  Skerries,  that  is,  outside  them,  the  flood  turns  more  easterly,  or  runs  E.N.E., 
and  northward  of  the  Skerries  to  the  eastward. 

Off  South  Stack  there  is  a  race  occasioned  by  the  meeting  of  the  streams, 
but  increased  by  some  uneven  rocky  ground  off  the  Stack.  It  begins  about  the 
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N.E.  3i  I  M.K.  3ito|  St.  Darld  bead.  ,  The  itrmm  curT«f  with  the  land. 

'  4  flood  eetj  ah.irplr  into  I 

S.W.  at  I  8.W.  4  Cardlt^nn  hay.  iwoctjliur  iiiuro  and  i 

11  I  I  I  mora  in  aa  }rou  near  the  land.  i 

There  li  conteqnealljr  an  la-draiiifht  Into  thli  ba^  on  both  ebb  and  flood.  j 

^N.E  I  3i  N.N.R.  I  3  |  Sardiey  UUad.  The  Mream  ourvea  ■han>S7  round 

■.W.  bjrS.  3  8, S.W.  *  ei  '  '  Bardaejr,  nod  ilanki  ib,  aom.  la  < 

I  '  II  I  Bjrd'tej  Round  before  It  dues  In 

Hie  oOlns,  tbe  flood  MlUng  atnng  Into  Canuiroa.  tad  the  ebb  etrong  Into  Cardlgua  bay,  and  vend. 

N.N.E.  '  ^  N.  br  B.  !  ai  !  Uolebead.  I  la  passing  Ciururroa  bay  tho  etream 

S.W  fays.  a|  I  S.W.  by  8.  if  I  ourvci  with  the  bay  more  and 

I  I  I  1  more  u  you  aear  the  bight, 

■ettins  Into  the  bay  on  one  side  and  out  at  the  other  end,  near  Holyhead  boy  s  tbe  stream  sets  dirc.'lly 
towards  the  .SkeiTlei.  sweeping  Into  Holyhead  bay  when  Iruilde  a  line,  loming  the  North  Sinek  and 
Skerrlei,  and  In  tho  centre  of  ihu  hay  sj>llt-<.  <-tie  part  id  ting  sharply  oeer  the  riatten  and  round  Ceruiel 
taeail.  the  other  niniilug  towanU  Pcn\nck  Ko>'k  and  t'enrhyn. 


JD  a  line  joining 
St.  David  head 
and  Tuskar. 


BanUoy  Island 
and  drklcw  light- 
veuel. 


first  quarter  ebb  and  flood,  at  first  close  in  with  the  shore,  and  gradually  increases 
in  strength,  extending  to  seaward  in  a  direction  between  N.W,  and  W.S.W.  from 
the  lighthouse,  according  to  time  of  tide;  about  the  last  quarter  tide  it  begins  to 
subside.  With  strong  winds  blowing  against  the  tide,  the  race  is  heavy, 
specially  about  half  tide,  and  even  dangerous  at  that  time  to  small  deep  laden 
vessels,  so  that  they  should  either  go  outside,  or  pass  between  it  and  the  Stack 
(close  to  the  latter)  North  and  N.W,  winds  occasion  the  heaviest  sea;  at  a 
distance  of  2  miles  from  the  Stack  the  race  is  no  longer  felt,  and  by  keeping  the 
Skerries  eastward  of  N.K.  by  E,  a  vessel  will  pass  outside  of  it.  Off  North 
Stack  also,  there  is  a  race  ^ter  half-tide,  and  although  not  dangerous  at  any 
time,  it  had  better  be  kept  clear  of  in  heavy  weather,  as  the  sea  then  breaks 
short. 
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TIDAL  STREAMS  IN  MENAI  STRAIT. 


At  high  water  at  Holyhead  the  stream  in  the  eastern  entrance  is 
setting  out  or  to  the  eastward  from  the  Outer  road  off  Penmon 
point.  Whilst  from  Penmon  point  to  the  westward,  as  far  as  the 
west  entrance  of  the  strait,  the  stream  is  setting  to  the  westward. 

At  one  hour  after  high  water  at  Holyhead  the  stream,  from 
about  Trccastell  point,  is  setting  in  the  north  channels  to  the 
eastward,  and  from  Trecastell  point  to  the  west  entrance  the  stream 
is  setting  to  the  westward. 

At  2  hours  after  high  water  at  Holyhead  the  stream  is  slack  at 
Beaumaris,  and  thence  to  the  eastward  is  setting  eastward ;  and  to 
the  westward  as  far  as  the  west  entrance  of  the  strait 

At  3  hours  after  high  w'ater  at  Holyhead  the  stream  at  Gallows 
point  is  slack,  and  the  line  of  sepiaration  of  the  streams  is  there  ; 
that  is : — from  Gallows  point  to  the  eastward  the  stream  is  setting 
eastward ;  whilst  from  Gallows  point  to  the  south-westward  the 
stream  is  setting  to  the  w'estward. 

At  4  hours  after  high  water  at  Holyhead  the  stream  is  slack  off 
port  Penrhyn,  and  from  thence  to  the  north-eastward  is  setting 
eastward,  whilst  from  port  Penrhyn  to  the  west  entrance  the 
stream  is  setting  to  the  westward. 

At  5  hours  after  high  water  at  Holyhead  the  stream  is  slack  at 
or  just  above  Bangor  pool,  and  from  thence  to  the  north-east 
entrance  is  setting  eastward ;  and  is  setting  westward  from  there 
to  the  west  entrance  of  the  strait. 

At  6  hours  after  high  water  at  Holyhead  the  stream  is  slack  all 
over  the  western  part  of  the  strait  from  Menai  to  the  west 
entrance,  whilst  from  Menai  to  the  east  entrance  it  is  still  running 
to  the  eastward. 

At  5  hours  before  high  water  at  Holyhead  the  stream  in  the 
north-east  entrance  channels  begins  to  run  to  the  westward  as  far 
as  Penmon  point,  whilst  from  Penmon  point  to  the  west  entrance 
the  stream  is  running  eastward. 
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At  4  hours  before  high  water  at  Holyhead  the  stream  is  slack 
about  Trecastell  point,  and  from  the  east  entrance  to  that  point  is 
setting  westward  ;  whilst  from  the  west  entrance  to  that  point  it  is 
running  eastward. 

At  3  hours  before  high  water  at  Holyhead  the  stream  is  slack 
about  Beaumaris,  from  thence  to  the  east  entrance  is  running  to 
the  westward,  and  from  Beaumaris  to  the  west  entrance  to  the 
eastward. 

At  2  hours  before  high  water  at  Holyhead  the  stream  is  slack  at 
port  Penrhyn,  from  thence  to  the  east  entrance  is  running  to  the 
westward,  and  from  port  Penrhyn  to  the  west  entrance  to  the 
eastward. 

At  one  hour  before  high  water  at  Holyhead  the  stream  is  slack 
near  Bangor  pool,  from  thence  to  the  east  entrance  is  setting  to  the 
westward,  and  from  the  west  entrance  to  Bangor  pool  to  the 
eastward. 

The  above  times  are  subject  to  acceleration  or  retardation  of 
about  half  an  hour. 
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Table  showing  the  direction  and  rate  (at  springs) 


Od  a  Une  Jdinliiu 
CiSf  of  Mnu  and 
WalBcy  Ulaud. 

On  a  line  Jututug 
St.  Joliii 
Qijd  Peel  llfiio  of 
Man). 


UngneUe  direction 


1 - 

I  Prom 

At  5  mllCl  dirtawpa. 

1  over. 

'  Calf  of  Mnu. 

Bate. 

E  b/N.  3I 

Wfy.  3t 

E.  by  M. 

W  by  It. 

1  Rate.l  j 
’  1  E  , 

whore  11  la  turned  U 

the  Ea.4t  and  8.B.  by  the  northern  atreaiu. 

I 

j  SI.  J0I1U  |>oli)t. 

b.W.  by  W.  it  1 

N.  Ely.  I*  1 

S.w. 

N.E.  by  N 

t  r  i 

Lrtdn  E 

Near  the  Calf  and  ea&rward  to  LaiigncM 
polul,  (lie  Btro.aTu  niim  atrr>ng.  and 
tear  IheUud  bend*  w 
pausing  Dcnglas  a»»l  Maugledd  ImMi. 

The  htrcaiiiB  finm  tiie  uonh  and  soutb 

•*  ••  '  ^11  IKlIllt.  I  I  A’. 

_  On  tliC  UMiitbof  Iwif!:  ts  s  s'.*U  b*irtiij{. 

tlie  VtitsVi  svlii  be  fell  at  a  diaUiic«  of  31  wile,; Ing  In  •  cur**  to  lb*  N.K  »Hb  tU  ebb.  and 
with  tlio  tin.t«ftbe  niNid.  foniiliig  a  face  :  ibe  untsc-t  coiillnties  to  nmahoiira  nfior  Inw  water. 


E.  br  H. 

Wfy. 


i  :i 


Poaltlon. 

Reninrka  on  tbe  tides  near 
the  laud. 

Magnetic  illrecUon 

ProBi 

At  s  mtlet  dlatanco.  |  (over.  | 

On  a  lino  Joining 
Ayia  point  and 
Burrow  head. 

On  a  line  Jobilna 
•Ayre  point  and 
St.  Beea  bead. 

Near  Ayre  |<olot.  lu  a  N.K  W.  dlroctlea. 

Uiete  la  uiiuiUy  a  nao,  ciie^irUy  on 
,  tHrebb:  It  tJiki*  pin.  r  upon  a  UitiJr, 
j  which,  altbougb  aballowcr  tbna  tbe  1 
1  inrto  about  it.  la  nut  ATUgerous. 

1  AjTO  peJnt. 

Ayre  point. 

1 

E.S.E. 

Wly 

ti.  br  e. 

N.W.  by  N. 

S.'ile.! 

? 

i 

1! 

Rate.  , 

i  II 

1  at  .  F 

1  9  E 

1 

On  the  line  joining  Ayre  point  and  St.  Bees  head  are  situated  Whitestone 
and  King  William  banks,  which  are  very  dangerous.  The  tide  sets  imme¬ 
diately  over  them  in  a  S.S.E.  direction,  at  a  rapid  rate,  and  ought  to  be  carefully 
guarded  against. 

The  stream  sets  round  Ayre  point  into  Bamsey  bay  about  the  time  of  low 
water  at  Liverpool,  and  sweeps  over  Bahama  hank,  and  thence  passes  on 


Poiltiuii. 

1 

Remarka  on  the  ildea  niwr  j 

tbe  Innd.  I 

3tagiicll<'  dIre/itJon 

1 _ 

Fron. 

1  At  5  mllea  illamnco.  ^  lover. 

f 

On  a  Une  Joining 
Coijcland  lalimd 
and  Mull  of  Cal¬ 
loway. 

CopcL'ind  HlnDd. 

a.  byE. 

.S.  by  W. 

Knte.l  Kate. 

:  aSE  a 

a  N.N.W.  ai 

Table  showing  the  Magnetic  directions  of  the  Tidal  streams  at  Light- 


Lucifer  llght-vesael. 

Blockwater  ligbt'Vc.'uel. 

boulli  Arklow  ligbt-vciucl.  Nortli  .Vrkloiv 

llghl'vusiel. 

Course. 

Rate. 

Coune 

Rate. 

Course. 
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n.vv.  J  j 
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n.w. 

Afur  (  a 

i 

-*■  (l 

K.E.  by  N. 
SB. 

s  r. 

S  B. 
S.S.M'.* 
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s.w  J  S. 

O.H  . 

8.W. 

w,s.w. 

b'.K.E. 

1  tor)  knot!. 

1  toe 

1  to  i{ 

:: 

I  toil  .. 

I  to  a{ 

J  10  3| 

1  to  a 
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tt«tl  .. 

N.E.  by  K. 
K.E.  byK. 
K.E,  by  N. 
N.E.  by  N. 
N.K.  by  N. 
S.w.  by  8. 
S.W.  by  8. 
8.W.  by  8. 
S.W.  by  S. 
S.W.  by  8. 
8.W.  by  H. 
K.E.  by  N. 

1  to  a|  knola. 

1  to  M 

1  to»|  „ 

1  toil 

0  to  1 

0  toil  .. 
Itoal  „ 

*  to  3l 

1  103 

1  to  a 

0  tu  1 

c  tor} 

N.E 

N.E. 

N.E. 

N.E. 

N.E.  by  E. 
S.AV.  In'  8. 

a.w. 

S.W. 

S.W. 

S.W. 

S.W. 

N.E 

. 

bJ  V  b:  u  a:  ^  is  ^  is  u 

Itoyiknuta. 

•  |IO)| 

•  Ijoyl 

1  tna{ 

0  to  h 
ol  lu  i{ 

1  to  31 

«}|0  4 

i}to3l  .. 

1  to  a 

0  to  ]: 

Ol  to  It 

•  CV<-a«l'<n 

ally  K.E.,  I  knot 

1  Oecaaloiially  W.M.W,, }  In 
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of  the  Tidal  streams  in  the  Irish  channel — cmilim/ed. 


At  5  rrdlct  Alstanc®. 


Pod  I  N.'V.  Peel  ib<»  «tTeam  <iJrl<le4 :  •■n**  ,  Oa  ft  lln* 

I  p*il  ili<*  C.»lf.  ih«*  •Mh«'r  Pa'*I  ftO'l  Rt-  JJlui 

’  Minis  !'A  t)i.‘  y.E.,  pluses  Coiiimr}’  j  point. 

I  hh.til.  so  rnllr.l  frnni  the  set.  nf  the  ' 

tIO'.-s  cifi  ii,  anti  ntns  with  nil  in’Tf.as-  ' 

!  Ins  rate  nl^ni:  tlifi  bnJ  to  .Iiirliy.  anil  j 

;  HieiD'o  to  ;\y|io  point, 

I  10  I  Mull  orOiilli>w.iy.  i  OITMtiU  Gnlloway  tlio  siiv-sm  atLilin  On  fl  Hik;  Joinintf 
V.N'.U*  si  I  IV  VtV.  il  In  "ro.itost  strrnsth,  aii'I  .1  Perl  of  Gftllun'.ij- 

1  nci- oiTilic  bcatl ;  hut  Jliore  Is  u-ivilly  and  .>Iiill  ••f 

!•  -ticl:  v<ry  el. .no  to  tlic  ‘•liote,  ..f  ivliii  h  (de.ainuis  who  are  aC'iii.aliit.'l  tnVo  nili.int.;".!.  r.etnvfti  (lie  Man'. 

M;ill  iiii'l  llnrro'v  hend  tlic  sircniii  l.'  tide  lo  the  nnnhw.ir'l  niitl  fiiLilly  irikes  Hi.- .  iirve  of  Likc  My,  seiiln;; 

-li.iiy-ly  liitti  the  l.,iy  r.v.itid  the  M'lll.  nml  ..tit  r..titi'l  nnrr-.w  he,-,.!.  ^ 


of  the  drr.iiii. 


|p„ 


BntTou-  heiiil. 


Rfirarks  on  the  tides 


near  the  lan<l. 


Position. 


On  ft  liii«  Jotuinf 
PnrToW  he  >«l  iind 
A>Te  p,>iiit. 


T  .■!.  riy,  I  Si.  Hues  head. 

r.  s  u ,  I  . 


Detw«i.ii  KiiiL’  IVilliaiii  h.iiik  iiiid  St,  Decs  lioail  the  htrc.'ini  Is 
slru  k,  hill  II.  ir  .Si.  Bc.,^  head  It  l>e;,’iiis  to  nin.  c-ne  part  paidiig 
iiji  r!i«  S..1V.-.1V,  the  other  selling  low.ariis  Walitr) . 


On  n  lino  JulnJiii; 
St.  Be.-s  he.td  and 
Ayro  p  int. 


to  Maughold  head,  where  it  meets  with  the  tide  from  the  southern  channel. 
At  half  flood  the  stream  runs  from  Bahama  bank  towards  Ramsey,  and  then 
turns  to  the  north-west  for  the  rest  of  the  tide.*  A  few  miles  eastward  of  this 
spot,  in  latitude  54’  18'  N.  and  longitude  4"  W.,  the  streams  from  Calf  of  Man, 
and  that  which  has  passed  over  Whitestone  bank,  meet,  and  thence  run  directly 
towards  Walney  island. 


cf  t&<]  stMiiin. 

Rctii.ftrki  I'll  till!  tide  no.ir  ilio  l.md. 

Position. 

,j  1  At  5  mll>>s  di...tJiiii'o.  j 

'•  Ifcito  '  •  ! 

. 
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Ki  .N.NW,  •  j  Mill]  of  C  iUoiMiy 

i  .'■nd  Cc-pobiid 

:  I  j.t.ml. 


VESSELS  in  the  Tri.sli  channel,  between  latitudes  52'*  20'  N.,  and  53“  20'  N. 
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Table  showing  the  direction  and  rate  (at  springs) 


Copeland  islands  and  Belfast  lough. 

The  main  body  of  the  stream,  ebb,  and  flood,  crosses  the  entrance  of  this  lough 
in  a  curve  from  the  Copeland  islands  to  Black  head,  and  near  the  islands  gains  a 
strength  of  5  knots ;  this  curve  bends  more  and  more  in  until  it  stretches  from 
White  head  to  Grey  point,  when  it  divides,  one  part  of  the  flood  running  up  to 
Garmoyle,  the  other  bending  back  and  running  towards  Orlock,  and  near  that 
place  will  carry  a  vessel  upon  the  Briggs,  if  not  guarded  against. 

The  first  of  the  flood  sets  through  Copeland  sound  and  between  the  islands  at  a 
rapid  rate,  and  care  must  be  taken  not  to  be  swept  into  the  intricate  passage 
between  Copeland  islands.  At  half-tide,  all  the  inshore  part  of  the  tide  within 
miles  of  the  coast  south  of  Copeland  islands  slacks,  and  shortly  turns  to  the 
northWrd  and  runs  for  3  hours,  whilst  the  stream  in  the  offing  is  still  going 
to  the  southward;  so  that  between  Ballyferris  and  Foreland  points,  quite  close  in, 
the  stream  runs  9  hours  to  the  northward,  and  only  3  to  the  southward. 


Mngnc-ttc  dlreciloa. 

ib«  laud. 

From  1 

1  At  s  miles  distance.  i  over. 

On  a  Uso  Joining 
Conbunll  point 
nnil  Sontla  Uiand. 

Near  Corsotvnll  iMliit  iho  ilrram  gains  ' 
eirength,  and  closo  In  1.11(08  tbe  uui^'o 

1  of  tbi9  Iniiil.  ibe  flood  Nolilng  to  tbo 
i  S.W.  rouDii  tlio  Ughthouao,  niid  tbe 
ebb  eiCE.'  ursa. 

1  CoriewAii  point. 

■ 

ltnto.| 

;l  '■ 

S.F. 

N.W. 

T 1 1 

On  a  Use  Jolnliis 
Uuek  Island  and 
ConawsU  710I111. 

Close  to  Muck  Kbsud  the  iircainAttalna 
'  in^ac  strviigib,  the  flood  tumlnte 
<  ruuiul  illack  bond  Into  tbo  BeUasi 

1  lougb,  bnt  nt  a  few  miles  oil  bhoro 

1  it  runs  straight  tonnrdi  Copeland 
!  Islands. 

1  Muck  lilond. 

i  kd-E. 

1 

!|  ' 

S.B.B. 

N.N.W. 

■1  ‘  £  i 

.1  ■  K  . 

L 

The  tides  ofl‘  Muck  island  run  from  3^  to  4^  knots  close  in,  and  occasion  a  race 
and  heavy  breaking  sea  at  springs;  and  in  blowing  weather  there  are  races  also 
off  both  Black  head  and  White  head,  and  also  the  Gobbins  ;  with  the  ebh  fide 
there  is  an  eddy  from  half  tide,  close  in  shore,  which  may  be  taken  advantage  of 
by  steam  vessels  at  all  times,  and  by  sailing  vessels  with  a  leading  wind ;  but  it 
I  does  not  extend  sufficiently  far  off  for  sailing  vessels  to  benefit  by  it  with  a 

■  working  wind,  as  they  would  be  in  danger  of  getting  on  the  rocks  if  they  missed 

stays. 


Mnei’btlc  direction  cf  tbe  atr&ain. 


PoiiduD.  Remarks  on  tba  lldes  near 


(lie  lamL  I 

From  j 

1  OTor. 

j  over. 

1  ; 

On  a  lino  Joining  1  CI08O  olT  Tor  point  the  flond  nma  np.  1  Tor  point. 

Halo. 

MB 

S.S.R. 

S 

E 

Tur  point  iiuil  i  wards  offour  knots  at  Spilnga. 

MullofCanlyru.  j  1 

i 

1  It 

N.N.W. 

3i 
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of  the  Tidal  streams  in  the  Irish  channel — ’:onimued. 


The  3rd  quarter  of  the  flood  having  turned  to  the  northward,  meets  the  tide 
through  the  sound  off  Deputy  reef,  and  they  jointly  strike  off  for  the  south  end 
of  Copeland  islands  and  pass  over  the  Bushes,  and  thence  through  the  channel 
between  the  islands. 

The  eddy  under  Mew  island  at  this  time  rushes  with  great  speed  to  the  N.E. 
until  it  meets  the  true  tide,  and  with  it  forms  a  race  which  sailing  vessels  should 
avoid j  on  the  ebb  a  similar  race  occurs,  but  to  the  N.E.  of  Mew  island. 

The  last  of  the  flood  sets  to  the  northward  through  the  sound,  and  splits  off  the 
south  end  of  Copeland  islands,  and  one  part  makes  towards  Mew  island,  throwing 
off  branches  between  the  islands. 


Around  Copeland  islands  the  eddies  are  very  strong,  and  at  night  a  vessel  should 
be  sure  that  she  is  outside  the  drift  of  the  point  off  Mew  island. 


cf  [he  stre.itn. 


At  s  mllr^ 


E.  V/V. 


i^.'tndn  IsbDd. 


Hetiurki  on  the  Hdee  aenr  the  l.ind. 


Ptialtlon. 


:  Tfa«  tide  runs  fast  pnst  Sanda  IsLind,  nml  Is  V;)riiib1e  In  On  ft  line  Joining 
lu  <lire't!o]i.  Otr  the  end  of  the  Uktnd  it  Snnda  IsL'tlm  and 

'  splits  ;  the  outer  pan  gtasiln"  on  for  the  Clyde,  and  tlio  Corsowall  point, 

other  setlln,;  Inside  the  inland,  nod  up  Kllbrennen 
liound.  ns  mentioned  below. 


On  ft  Hue  Joining 
pulfti  Slid 
M>Kk  lelfttid. 


After  passing  White  head,  the  tide  slacks  considerably  as  you  enter  the  lough : 
With  the  flood  there  is  a  strong  eddy  under  Muck  island,  which  will  be  found 
very  useful  to  steam  vessels,  and  even  sailing  vessels,  beating  along  this  coast  j  with 
a  northerly  wind  they  will  do  well  to  keep  close  in  with  the  shore  hereabout,  as  the 
strength  of  the  flood  strikes  off  from  Muck  island  in  a  .S.E.  direction,  till  it  meets 
the  stream  which  passes  the  eastern  side  of  the  Maidens,  when  it  takes  a  channel 
direction  j  the  meeting  of  these  two  tides  appear  to  have  occasioned  a  deep  ditch 
in  which  will  be  found  from  90  to  100  fathoms  water. 

Reinxrk*  on  lldex  iiKir  the  Innd.  |  PofItloB. 

- - -  - 1  -  _ _ 

.Vidr  Mull  of  Cantyn  the  atreiiiu  run-*  $  knots  ftnd  o<xft«tutu  «  In  UmI  «M(her :  «iib  ell  li«r  j  On  &  line  Joining 
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TIDES  AND  TIDAL  STREAMS  ON  THE  WEST  COAST  OF 
SCOTLAND. 

By  Archibald  Smith,  M.A.,  F.R.S. 

The  tidal  streams  on  that  part  of  the  west  coast  of  Scotland 
which  is  comprised  between  the  Mull  of  Cantyre  and  the  island 
of  Mull  run  in  general  with  great  velocity.  Their  velocity, 
direction,  and  the  time  of  their  change,  or  of  slack  water,  are 
therefore  matters  of  importance  to  navigators.  On  the  other 
hand,  the  rise  and  fall  of  the  tide  is  so  small,  and  the  depth  of 
the  water  in  the  channels  and  the  harbours  so  considerable,  that 
the  times  of  high  and  low  water  are  of  comparatively  small 
importance. 

While  the  laws  of  the  streams  are  thus  of  more  importance 
than  the  laws  of  the  rise  and  fall  of  the  tide,  they  are  also 
much  more  simple.  The  times  of  high  and  low  water  are  very 
different  at  different  parts  of  the  coast,  while  the  times  of  slack 
water  are  nearly  the  same  throughout  the  whole  region  in 
question.  In  a  great  part  of  this  region  the  stream  has  no 
distinct  title  to  be  considered  either  a  flood  or  an  ebb  stream 
although  at  any  point  it  generally  flows  for  six  hours  in  one 
direction,  and  for  six  hours  in  the  opposite  direction. 

The  time  of  high  and  low  water  in  the  region  which  we  are 
considering  may  be  thus  described.  Near  the  two  extremities, 
viz.  ;  the  Giant’s  Causeway  and  the  island  of  Easdale,  the  time 
of  high  water  at  full  and  change  is  nearly  5^h.  {Greenwich  time)^ 
being  very  nearly  that  due  to  the  Atlantic  tidal  undulation  pro¬ 
pagated  from  S.W.  to  N.E.,  and  the  same  is  very  nearly  the  hour 
of  high  water  on  the  chain  of  islands  of  which  Islay,  Jiiia,  and 
Scarba  are  the  chief.  But  along  the  coast  of  the  mainland  of 
Scotland  and  north  coast  of  Ireland  the  case  is  very  different. 
Between  these  two  countries  is  the  great  opening  into  the  Liverpool 
basin,  in  which  it  is  high  water  about  iih.  The  change  in  the 
time  of  high  water  takes  place  by  the  following  gradationsl:  — 
At  Giant’s  Causeway  it  is  high  water  full  and  change  about  6h. ; 
at  Ballycastle  7h.  ;  Tor  point  loh.  ;  Mull  of  Cantyre  iih. ; 
Gigha  2h. ;  loch  Killisport  4h. ;  Easdale  and  Scarba  5h.  :  Jura  and 
Islay  5ih.  But  while  the  hour  of  high  water  varies,  the  stream 
through  nearly  the  whole  of  the  region  runs  towards  Liverpool 
when  the  tide  is  rising  there,  and  away  from  it  when  the  tide 
is  falling  there. 

Between  the  Mull  of  Cantj're  and  the  north-east  coast  of 
Ireland,  the  most  westerly  part  of  the  north-going  stream  turns  to 
the  w'est,  and  runs  through  the  sound  of  Rathlin  along  the  north 
coast  of  Ireland  ;  the  central  part  flows  to  the  north-west  past  the 
Rhynns  of  Islay;  the  easterly  part,  which  has  flowed  partly 
through  the  sound  of  Sanda,  turns  sharply  round  the  Mull  of 
Cantyre,  and  flows  to  the  northward,  pouring  with  great  velocity 
through  the  narrow’  openings  in  the  clinin  of  islands,  viz.  :  the 
sound  of  Islay,  between  Islay  and  Jura,  the  gulf  of  Coirebhrea- 
cain  between  Jura  and  Scarba,  the  little  Coircbhreacain  between 
Scarba  and  Lunga,  the  Slate  isles  and  Cuan  sound;  of  these,  the 
little  Coirehhreacain  is  quite  impassable ;  and  Coirebhrcacain 
and  Cuan  sound  are  seldom  attempted  except  near  slack  water. 
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These  channels  open  into  the  basin  which  lies  between  Jura 
and  Iona — a  comparatively  streamless  sea,  owing  apparently  to  the 
circumstances  of  the  ocean  undulation  from  the  outside  of  Islay 
rising  to  nearly  the  same  height  as  that  which  pours  through  the 
openings,  so  that  the  tidal  stream  would  be  little  altered  by 
building  a  dam  from  Islay  to  the  Ross  of  Mull. 

Great  complication  arises  from  describing  the  time  of  change 
of  the  stream  by  reference  to  the  time  of  high  and  low  water 
on  the  shore;  thus  we  should  have  to  say  that  in  the 
sound  of  Sanda,  the  ebb  stream  begins  two  hours  before 
high  water;  at  the  Mull  of  Cantyre,  one  hour  before  high  water; 
a  little  north  of  this,  again  two  hours  before  high  water.  South¬ 
ward  of  Gigha,  we  might  say  indifferently  that  the  flood  tide  runs 
to  the  south  and  begins  three  hours  before  low  water,  or  that  it 
runs  to  the  north  and  begins  three  hours  after  low  water  ;  in  the 
sound  of  Islay  and  in  the  gulf  of  Coirebhreacain  that  it  begins  an 
hour  before  low  water;  and  in  describing  the  streams  along  the 
north  coast  of  Ireland  we  have  even  greater  complication. 

The  direction  of  the  tidal  streams  on  the  rest  of  the  West  coast 
of  Scotland  is  easily  described.  Proceeding  northward  the  times 
of  the  turn  of  the  streams  is  gradually  retarded,  thus  through 
the  sound  of  Mull  the  streams  change  half  an  hour  after  high  and 
low  water  at  Liverpool,  whilst  outside  of  Skye  they  change  at 
one  hour  after  high  and  low  water  at  Liverpool. 

Round  the  north  end  of  the  island  of  Lewis,  the  stream 

bends  into  the  Minch  and  meets  the  stream  from  the  southward, 
the  course  of  both  streams  being  nearly  the  same  as  if  there 
were  an  embankment  from  loch  Shell  in  the  island  of  Lewis  to 

Ru  Rea  on  the  coast  of  Ross-shire.  At  the  same  time,  another 

branch  of  the  stream  which  has  rounded  Ardnamurchan  point 
flows  through  Sleat  sound,  and  being  an  hour  earlier  than 

the  tide  which  has  rounded  the  north  end  of  Skye,  it  pours  with 
great  velocity  through  Kyle  Rea,  but  owing  to  the  undulations 
•  round  Skye  meeting  near  Kyle  Akin  there  is  very  little  stream 
through  that  narrow  opening ;  the  flood  stream,  as  it  is  stated, 
sometimes  flowing  in  one  direction  and  sometimes  in  the  other, 
accordijig  to  the  prevailing  winds. 


THE  TIDES  AND  'ITDAL  STREAMS  AMONG  THE 
ORKNEY  ISLANDS. 


By  Captain  F.  W.  L.  Thomas,  R.N. 


Thl  great  rapidity  of  the  tidal  streams  in  the  vicinity  of  the 
Orkney  islands  makes  a  correct  knowledge  of  their  periods  and 
velocities  of  the  utmost  importance  to  the  mariner. 

In  the  terrific  gales  which  usually  occur  four  or  five  times  in 
every  year,  all  distinction  between  air  and  water  is  lost,  the  nearest 
objects  are  obscured  by  spray,  and  everything  seems  enveloped  in 
a  thick  smoke ;  upon  the  open  coast  the  sea  striking  upon  the 
rocky  shores,  rises  in  foam  for  several  hundred  feet,  and  spreads 
over  the  whole  country. 


Gcturtil 
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Depth  of  the 
tidal  stream. 


High  water 
StromnesSf 
Pierowall. 


Otters  Wieh. 


Holm  sound. 


Difference 

sea-level. 


.Mean  range 
North  isles. 

Diurnal 

inequality. 

Scruth  isles. 


-^et  of  stream^ 
Mull  of  Paftt. 


The  sea,  however,  is  not  so  heavy  in  the  violent  gales  of  short 
continuance  as  when  an  ordinary  gale  has  been  blowing  for  many 
days  \  the  whole  force  of  the  Atlantic  is  then  beating  against  the 
Orcadian  shores,  rocks  of  many  tons  in  weight  are  lifted  from 
their  beds,  and  the  roar  of  the  surge  may  be  heard  for  t\venty 
miles  j  the  breakers  rise  to  the  height  of  sixty  feet,  and  the 
broken  sea  on  the  North  shoal,  which  lies  i2  miles  N.W.  of  Costa 
head,  is  visible  even  at  Skail  and  Birsay. 

Similar  effects  may  be  witnessed  in  any  stormy  region,  but  here 
they  are  increased  by  the  power  of  the  tidal  stream,  and  when  the 
whole  mass  of  water  is  in  motion,  a  very  slight  inequality  at  the 
bottom  of  the  sea  is  indicated  by  a  ripple  on  the  surface,  so  that 
by  these  means  shoaler  spots  have  been  detected  (to  the  eastward  of 
North  Ronaldsay)  at  a  depth  of  47  fathoms,  though  the  difference 
in  depth  was  but  20  feet.  On  the  rocky  bank  of  the  North  shoal, 
which  is  about  4  miles  in  length,  the  ripple  distinguishes  any 
inequality  of  10  or  15  feet,  at  a  depth  of  30  fathoms,  even  when 
the  stream  is  moving  but  one  mile  per  hour.  It  is  only  in  calm 
or  very  fine  weather  that  these  ripplings  can  be  observed,  but  when 
the  wind  increases  upon  a  weather  tide  the  sea  will  break  over 
every  inequality  of  the  sea  bottom.  These  broken  seas  are  danger¬ 
ous,  and  during  the  survey  of  these  islands  great  peril  was  some¬ 
times  incurred  by  moving  the  ship  before  sufficient  time  had  elapsed 
for  the  sea  to  become  quiet. 

I  The  tidal  undulation  from  the  N.W.  makes  high  water  on 
the  whole  west  coast  of  the  Orkneys  at  nearly  the  same  time; 
the  establishment  for  Stromness  being  9  o’clock  and  that  for 
Pierowall  in  Westray,  about  6  minutes  later.  At  the  north-east 
end  of  the  Orkneys  it  is  but  a  few  minutes  later  than  at  the 
north-west,  as  the  establishment  for  Otters  Wick  is  gh.  13m.;  but 
the  undulation  there  is  probably  retarded  by  having  to  pass  over 
the  shoal  water  at  the  mouth  of  the  bay. 

On  the  south-east  side  of  the  Orkneys,  in  Holm  sound,  it  is  high 
water  about  gh.  35m. 

The  vulgar  establishment,  or  time  of  high  water,  full  and  new 
moon,  varies  greatly ;  the  mean  of  nine  observations  at  Otters 
Wick  gives  gh.  13m.,  but  they  vary  between  8h.  58m.  and  gh.  42m. 

When  the  tide  has  to  pass  through  a  narrow  or  shallow  channel, 
the  retardation  is  very  great;  thus  it  is  high  water  an  hour  earlier 
at  the  mouth  of  Eynhallow  sound  than  at  Kirkwall,  though  the 
distance  is  but  1 1  miles ;  and  by  levelling  across  Sanday  (about 
half  a  mile),  it  appeared  than  when  it  was  high  water  at  Otters 
Wick,  the  sea  ■  level  was  4  feet  8  inches  above  the  sea  ■  level  of 
Gatasand,  and  that  high  water  was  ih.  43m.  later  at  Gatasand 
than  at  Otters  Wick. 

I  I'he  mean  range  of  tide  at  springs  in  the  North  isles  of  the 
Orkneys  is  11  feet  2  inches,  and  at  neaps  5  feet. 

Extraordinary  springs  may  be  3  feet  4  inches  above  or  below 
the  mean;  there  is  considerable  diurnal  inequality;  for  in  some 
instances  the  difference  in  the  rise  of  two  consecutive  tides  has 
been  observed  to  amount  to  2  feet  10  inches. 

In  the  South  isles  the  mean  range  at  springs  is  about  i  foot  less 
than  in  the  North,  being  10  feet ;  at  neaps  5  feet. 

The  passage  from  the  westward  round  the  north  end  of  the 
Orkneys  is  rendered  somewhat  treacherous  by  the  peculiar  set  of 
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the  stream ;  for  the  body  of  the  east-going  stream  coming  from  the 
north-west,  a  ship  must  be  6  or  7  miles  to  the  northward  of  the  Mull  From  Mull  of 
of  Papa  to  drift  clear  of  North  Ronaldsay.  The  first  half  of  this  Pforth 

stream  sets  from  the  Mull  straight  from  North  Ronaldsay  (E.S.E.), 
and  should  the  wind  fail  while  it  is  running,  there  would  be  a 
great  probability  of  drifting  ashore. 

The  east-going  stream  passes  slowly  the  north  coast  of  Westray 
(sending  a  weak  offset  between  Papa  and  Aikerness),  and  joins  the 
main  stream  off  Mull  head,  where  a  bore  or  rost*  is  formed,  which 
stretches  several  miles  to  sea.  The  strength  of  the  stream  is  here 
about  6  knots  per  hour;  between  Papa  and  North  "RonsldsiLy  Boro  off  Papa 
3  knots  j  but  near  North  Ronaldsay  the  rate  again  increases  to 
6  knots,  passing  over  the  Altars  of  Linnay  and  Seal  Skerry  with 
great  violence.  The  stream  splits  on  the  west  coast  of  North  North 
Ronaldsay  with  the  Established  kirk  (the  southernmost)  in  one  Ro/ialdsay. 
with  a  small  byre;  and  should  a  vessel  be  drifting  down  on  the 
island]  she  should  endeavour  to  pass  to  the  southward,  when  she 
will  go  clear  of  everything. 

Off  Seal  Skerry  there  is  a  bad  riist  with  southerly  winds,  and  Seal  Skerry 
the  stream  runs  6  knots  an  hour  between  that  point  and  Dennis 
head  \  it  does  not,  however,  touch  the  shore,  but  leaves  a  small 
eddy  or  countertide,  where  boats  can  turn  up  as  far  as  the  Skerry. 

The  stream  sets  strongly  between  Fair  isle  and  the  Orkneys.  Tidal  streams 
For  on  one  occasion  having  Dennis  head  bearing  S.  by  E.  distant 
a  miles,  the  south-east-going  stream  having  set  S.E.  by  S.  for  three 
hours,  and,  being  then  high  water  on  the  shore,  it  shifted  its  '  * 

direction  3^  points  j  that  is,  it  set  South  for  the  next  three  hours, 
or  until  it  was  half-ebb  on  the  shore,  its  greatest  rate  having  been 
3  to  4  knots  per  hour.  An  hour  before  this,  the  vessel’s  track 
began  to  take  a  curved  form,  which  continued  to  grow  sharper 
as  the  rate  of  the  stream  decreased,  so  that  without  any  stopping, 
we  found  ourselves  drifting  with  the  north  -  west  •  going  stream 
North,  and  parallel  to,  but  at  the  distance  of  2  miles  from,  our 
former  track.  The  stream  continued  steadily  North  for  four  hours, 
running  2*8  knots  an  hour  at  its  strength,  after  which  it  began 
to  curve  to  the  eastward,  thus  appearing  to  describe  a  long  oval, 
and  revolving  in  the  direction  of  the  hands  of  a  watch. 

It  also  appears  that  when  it  is  half  flood  on  the  shore,  it  is  slack  Tido  and  half 
water  in  the  stream ;  that  when  it  is  high  or  low  water  on  the 
shore  the  stream  is  running  strongest.  The  stream  therefore  is 
slack,  or  nearly  so,  at  high  water  at  Wick,  which  is  almost  the  same 
time  as  high  water  at  Dover,  and  is  running  south  east  while  the 
tide  is  rising  at  Wick,  and  north-west  when  falling  there. 

These  observations  will  show  how  little  dependence  can  be 
placed  upon  a  direct  course  among  these  treacherous  streams  ;  and 
those  who  have  been  beating  about  for  some  days  against  a  head 
wind  are  particularly  exposed  to  this  danger.  It  is  a  common 
remark  with  the  people  of  North  Ronaldsay,  that  all  vessels  come 
ashore  with  the  south-east-going  streams. 

The  south  -  east  -  going  stream  from  Runabrake  sets  into  North  iVbrM 
Ronaldsay  firth  at  the  rate  of  3  knots  per  hour  j  from  the  Holms  Ronaldsay 

Jink. 


*  Rosi  (pronounced  reust)  a  Scandinavian  word,  meaning  a  roaring,  broken, 
tidal  sea. 
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of  Ire  it  sets  over  the  Baa  of  Trevan,  and  both  streams  passing 
through  the  firth  at  the  rate  of  4  knots,  continue  to  run  two  hours 
after  high  water  on  the  shore. 

Start  of  Off  the  Start  the  first  of  the  south-east-going  stream  sets  to  the 

Snnday,  southward,  but  changes,  as  it  grows  older,  to  S.^^^  There  is  an 

Rost.  extremely  bad  rost  off  the  Stan  with  southerly  winds  and  opposing 

tide,  stretching  3  or  4  miles  to  sea,  but  being  heaviest  near  the 
shore. 

CalfamiLushy  Between  AVestray  and  Sanday  the  stream  is  scarcely  sensible, 
rounds.  but  gathering  strength  as  it  approaches  Calf  sound  and  Lashy 

sound,  it  rushes  through  those  narrow  passes  at  the  rate  of  6  knots 
an  hour,  decreasing  to  2  or  3  knots  in  Eday  sound,  where  the 
stream  falls  into  the  Stronsay  firth.  In  those  sounds  the  stream 
runs  hours  after  it  is  high  water  on  the  shore. 

Syurntss  Tn  Spurness  sound  the  stream  turns  to  the  eastward  half-an-hour 

sound.  before  it  is  low  water  on  the  shore,  or  1 J  hours  before  the  general 

turn  of  the  stream,  and  turns  every  six  hours.  This  stream  is 
like  a  mill  race  in  the  narrows  when  passing  Spur  ness,  but  it 
speedily  becomes  diffused  in  Sanday  sound  and  off  Kettletoft  it 
scarcely  runs  2  knots, 

Stronsay  and  In  the  Stronsay  and  Westray  firths,  which  form  one  continuous 
iVistray  jj^d  nearly  straight  channel,  the  stream  is  very  rapid,  as  through 
them  and  Eynhallow  sound  the  body  of  the  ocean  tide  is  dis¬ 
charged.  In  Westray  firth  the  south  -  east  -  going  stream  begins 
2  hours  after  low  water  by  the  shore,  or  when  it  is  low  water  at 
Wick,  and  runs  6  hours. 

North  shoal  At  the  North  shoal,  which  is  15  miles  from  the  entrance  of  the 
firth,  the  tide  stream  sets  E.  by  S.  (towards  the  entrance),  and  at 
springs  runs  about  one  mile  an  hour. 

Along  the  west  coast  of  Mainland,  the  stream  is  only 

Brough  of  sensible  off  the  points;  but  off  the  Brough  of  Birsay  the 

Birsay.  Stream  sets  to  the  northward  from  four  hours  before  until  two 

hours  after  it  is  high  water  on  the  shore,  when  its  greatest  rate  is 
2  knots. 

From  the  Brough  of  Birsay  this  stream  sets  along  shore  for 
Costa  and  Sacquoy  heads,  increasing  in  velocity  as  it  approaches 
H'ist  Coast  of  the  Westray  firth.  The  influence  of  the  indraught  through 

Rousay.  Eynhallow  sound  is  scarcely  felt  beyond  a  line  joining  Costa  head 

and  Quoynalonga  head. 

The  stream  runs  south  along  the  west  coast  of  Westray,  from 
Shea  Sktrries.  the  Noup  to  Bcrstness,  and  over  the  Skea  Skerries  from  4  hours 
before  until  2  hours  after  high  water.  Between  them  and  Rousay 
it  acquires  great  force,  even  6  knots  an  hour.  Its  chief  weight 
Kill  holm.  passes  close  round  Kili  holm,  and  crosses  for  War  ness  (the  South 
iVar  ness.  jjoiiit  of  Eday)  and  the  Greenholms. 

At  War  ness  the  stream  runs  7  knots  per  hour,  and  the  rost  is 
quite  impassable  during  southerly  gales  and  the  opposing  spring 
stream.  -At  that  time  the  sound  between  the  Ork  ness,  Shapinsay, 
and  War  ness  is  in  violent  commotion,  and  when  bound  to 
Stronsay jirtk.  Stronsay,  a  line  of  breakers  may  sometimes  be  seen  roaring  and 
foamiiia’ within  half  a  cable’s  length,  while  vainly  looking  for  a 
gap  or  smooth- 

The  main  stream  from  War  ness,  joined  by  the  stream  from  Eday 
sound,  sets  past  Roithisholm  head,  and  clear  of  Auskerry  to  the 
open  sea;  and  from  the  Greenholms,  past  Shapinsay  and  Deerness, 
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where  it  is  joined  by  the  Siring,  the  usual  name  for  the  direct  run 
of  the  stream  from  Eynhallow  sound  by  Gairsay,  Helliar  Holm, 
and  Deerness.  Its  rate  between  Shapinsay  and  Roithisholm  is 
6  knots,  and  between  the  Mull  of  Deerness  and  Auskerry  about 
4  knots. 

In  Weatherness  and  Kara  sounds  the  stream  turns  to  the  east-  iViathcntess 
ward  as  soon  as  the  tide  has  ceased  to  fall  upon  the  shore ;  that  is, 
it  makes  sA  hours  before  it  does  in  Westray  firth.  The  stream 
pours  through  the  narrows  of  Weatherness  and  Fara  sounds  at  the 
rate  of  4  knots,  and  then  sets  very  weakly  towards  Calf  sound. 

A  very  weak  stream  runs  south  through  Howe  sound  during  the  E.^Usay  ami 
rising  tide,  and  it  is  also  weak  on  the  east  side  of  Egilsay  \  for  the  Shapinsay. 
body  of  the  stream  goes  transversely  across  the  channel,  and  leaves 
comparatively  still  water  along  Egilsay  and  the  north  side  of 
Shapinsay. 

The  stream  from  Costa  and  Quoynalonga  heads  runs  towards  Somkcl. 
Eynhallow,  and  divides  there,  passing  Burgar  rost  and  the  Weal 
race  at  the  rate  of  7  knots  j  the  streams  unite  when  past  the  island, 
but  do  not  average  more  than  4  knots  down  Eynhallow  sound. 

very  weak  stream  passes  eastwards  through  Viera  sound,  and  Viera  sostmi. 
another  south  of  Viera  island ;  but  off  Sewyn  holm,  where  the  holm. 

latter  stream  unites  with  that  from  the  Westray  firth,  the  rate 
scarcely  equals  2  knots.  In  the  narrow  channels  among  the  group 
of  Holms  between  Gairsay  and  Shapinsay,  it  sets  southerly  6  knots 
with  the  rising  tide. 

The  main  stream  from  Eynhallow  sound  passes  south  of  Gairsay  Beimeen 
and  thence  transversely  to  Twi  ness,  and  on  through  Shapinsay 
sound,  and  is  narrow  in  its  passage  between  Work  head  and 
Helliar  holm,  nor  does  the  String  expand  for  some  distance 
after  passing  that  place  ;  the  rate  at  springs  is  about  3  knots,  and 
the  stream  does  not  turn  to  the  north-west  till  hours  after 

high  water  on  the  shore. 

The  stream  running  through  Hoy  sound  commences  on  Hoy  sounxl. 
North  side  at  the  Millstone  quarry,  4  miles  from  Hoy  mouth, 
and  on  the  South  from  St.  John  head;  the  indraught  is  scarcely 
fell  5  miles  outside  the  entrance. 

In  Hoy  mouth  the  rate  of  the  stream  is  4  knots,  until  it  divides 
upon  Graemsay,  when  the  rate  increases  to  6  knots ;  one  stream 
passing  through  Burra  sound,  the  other  between  Graemsay  and  Burnt  sound. 
Stromness.  Tlie  stream  goes  over  the  Skerry  of  Ness,  and  from 
thence  sets  fair  for  the  Skerries  of  Clestron,  where  it  divides,  one 
part  running  into  the  bay  of  Irland,  and  at  half  flood  setting 
as  a  back-tide  out  of  Cairston  road;  the  other  setting  rather  off 
shore  at  first,  and  then  towards  Houton  head.  From  Burra  sound  Houton  head. 
the  stream  sets  along  the  coast  of  Hoy  to  Green  head,  the  rate 
being  scarcely  3  knots  an  hour;  and  Graemsay  causes  a  large  area 
of  slack  water  in  the  middle  of  the  sound.  After  passing  Houton 
head,  the  east-going  stream  becomes  difiused  in  Scapa  flow,  Sx-apajlc-.v. 
is  only  sensible  off  that  point ;  its  general  direction  is  towards 
Holm  sound,  and  at  the  Barrel  of  Butter  it  scarcely  runs  2  knots 
an  hour  at  springs. 
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TIDES  IN  THE  PENTLAND  FIRTH. 

By  Staff  Commander  T.  H.  Tizard,  R.N.,  1S85. 

Although  the  actual  times  of  high  and  low  water  in  different 
parts  of  Pentland  firth  vary  considerably,  ranging  over  a  period  of 
upwards  of  2  hours,  the  turning  of  the  tidal  stream  is  practically 
simultaneous  throughout  and  coincides  with  the  lime  of  high  and 
low  water  at  Wick ;  that  is,  the  stream  in  the  main  body  of  the 
firth  will  always  be  found  running  from  the  Atlantic  towards  the 
North  sea  whilst  the  tide  is  rising  at  Wick,  and  from  the  North  sea 
to  the  Atlantic  whilst  the  tide  is  falling  at  that  place.  Wick  is 
therefore  the  standard  port  of  reference  for  the  tidal  streams  of 
the  firth,  and  to  that  port  they  have  been  in  the  following  account 
referred,  as  any  other  arrangement  would  be  not  only  confusing 
but  possibly  misleading. 

A  constant  is  given  in  the  Admiralty  Tide  Tables,  at  page  103, 

from  which  the  time  of  high  water  at  Wick  can  be  inferred  from 

that  at  Leith  (a  standard  port). 

The  change  of  stream  in  the  main  body  of  the  firth  coincides 
practically  with  the  times  of  high  and  low  water  at  Wick,  for 
although  the  actual  moment  of  change  may  be  a  little  earlier  or 
later,  or  may  be  influenced  in  a  small  degree,  especially  at  neaps, 
by  the  wind,  yet  slack  water  will  be  found  at  those  times  in 
nearly  all  parts  of  the  firth,  except  close  in  shore  ;  there  the  stream 
is  accelerated  or  retarded.  Thus  off  Dunnet  head  the  stream 
changes  at  i}  hours  before  high  and  low  water  at  Wick;  off 
Duncansby  head  the  east-going  stream  continues  running  for 
nearly  an  hour  after  high  water  at  Wick ;  between  Pentland 
Skerries  and  South  Ronaldsay,  although  it  begins  at  low  water  at 
Wick,  the  west-going  stream  commences  half  an  hour  before 

high  water  at  that  place,  and  continues  running  off  Brims  ness  for 
three  quarters  of  an  hour  after  low  water  at  Wick,  though  off 

Torr  ness  it  changes  at  high  and  low  water  at  Wick.  In  the 

Outer  sound,  the  change  of  stream  is  at  half  an  hour  before  high 

and  low  water  at  Wick,  but  midway  between  Dunnet  head  and 

Tor  ness,  the  west-going  stream  continues  running  until  one 
or  hours  after  low  water  at  Wick. 

The  velocity  and  turbulence  of  the  tidal  stream  in  the  Firth  is 
'  greater  than  in  any  other  part  of  the  British  islands,  so  that  in 
a  strong  gale  with  an  opposing  stream,  the  sea  is  in  places 

impassable,  and  even  after  the  wind  has  subsided  continues  to 
break  with  violence  for  some  days.  The  sea,  however,  is  not  so 
heavy  in  the  violent  local  gales  of  short  duration,  as  when  an 
ordinary  gale  has  prevailed  for  some  days.  With  westerly  gales, 
the  worst  sea  will  be  found  nearly  on  a  line  joining  St.  Johns 
point  with  Tor  ness ;  with  easterly  or  south-easterly  gales,  it  is 
roughest  in  the  eastern  part  of  the  firth,  and  comparatively  smooth 
water  prevails  on  the  lee  side  of  the  breaking  sea. 

The  great  velocity  of  the  stream  in  the  firth  arises  from  the 
opposition  of  the  Orkneys  to  the  tidal  wave  from  the  Atlantic,  so 
that  a  considerable  portion  of  the  stream  is  deflected  southward 
along  the  West  coast  of  Hoy  towards  the  Caithness  shore.  The 
stream  thus  deflected  rushes  through  the  Pentland  firth,  and  attains 
in  many  places  a  rate  of  7  to  8  knots  an  hour;  at  the  South  end 
of  Swona  and  North  end  of  Stroma  it  increases  to  9  knots,  and 
close  to  Little  Skerry  exceeds  xo  knots.  At  Great  Skerry  and 
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Lother  reef,  both  of  which  offer  considerable  resistance  to  the 
stream,  the  water  is  sensibly  higher  on  the  stream  side,  and  a 
small  rapid  is  formed,  of  little  height  indeed,  but  of  great  power. 

Vessels  drifted  on  the  Lother  reef,  when  covered  by  the  tide,  have 
rolled  over  that  danger  and  sunk  in  deep  water. 

On  the  North  side  of  the  firth,  the  East-going  stream  com-  Streams  oh 
mences  at  low  water  at  Wick,  but  does  not  turn  off  Brims  ness  Orkney  shore. 
until  three-quarters  of  an  hour  after.  About  ij  hours  after  low 

water,  the  stream  runs  rapidly  along  the  coast  of  South  Walls 

towards  Herston  head  (decreasing  in  strength  as  that  promontory 
is  approached),  one  part  turning  to  the  northward  into  Scapa 
Flow,  and  the  other  to  the  southward  towards  Barth  head,  after 
passing  which  its  rapidity  is  again  increased,  and  it  bends  round 
Lother  reef  and  to  the  eastward  benveen  South  Ronaldsay  and 
Pentland  Skerries.  At  about  half  flood  at  Wick,  the  stream  from 
Brims  ness  towards  Cantick  head  slackens  close  inshore  and  there 
is  a  narrow  eddy,  but  from  one  to  2  miles  South  of  Brims  ness  the 
stream  continues  to  flow  in  an  E.S.E.  direction  towards  Swona 
until  high  water  at  Wick. 

Between  Cantick  head  and  Swona,  the  general  direction  of  the 

East-going  stream  is  towards  South  Ronaldsay  and  southward 

between  it  and  Swona,  but  it  is  almost  impossible  to  predict 
exactly  what  direction  a  drifting  vessel  will  take  j  with  Barth 
head  open  North  of  Swona,  the  first  quarter  would  send  her  North 
of  that  island  and  in  the  mid  channel  between  it  and  South 
Ronaldsay,  but  the  half  stream  would  take  her  too  close  to  Barth 
head  and  perhaps  drift  her  on  Lother  reef. 

From  Widewall,  the  first  of  the  East-going  stream  sets  towards 
Barth  head  and  Lother  reef,  so  that  in  light  winds,  vessels  using 
the  northern  channel  should  pass  close  to  the  North  end  of  Swona. 

As  a  general  rule,  if  a  vessel  leaving  Widewall  with  light  winds 
and  an  east-going  stream  should  drift  nearer  Swona  than  Barth 
head,  she  will  probably  clear  Lother  reef ;  if  nearer  Barth  head, 
she  will  pass  too  close  to  that  danger. 

When  the  East-going  stream  at  the  North  end  of  Swona  begins, 
its  direction  is  first  across  the  channel,  but  it  gradually  turns  to 
the  southward,  passing  clear  of  Lother  reef  and  to  the  northward 
of  Pentland  Skerries  ;  but  after  half  flood  at  Wick,  it  passes  west¬ 
ward  of  the  Skerries,  and  consequently,  at  a  certain  period  of  the 
tide,  sets  towards  them. 

Between  South  Ronaldsay  and  the  Skerries,  the  first  of  the  LiddeledJy. 
East-going  stream  sets  fairly  out  to  sea  with  a  velocity  of  7  knots, 
but  after  2  hours  flood  at  Wick,  a  South-going  stream  com¬ 
mences  along  the  East  coast  of  South  Ronaldsay,  which  forces  the 
stream  from  the  firth  to  the  southward,  and  forms  an  eddy  between 
its  northern  edge  and  the  south  coast  of  South  Ronaldsay.  This, 
the  Liddel  eddy,  increases  in  size  as  the  South-going  stream  grows 
older,  so  that  at  3  hours  flood  at  Wick,  it  occupies  half  the  space 
between  South  Ronaldsay  and  Great  Skerry ;  at  4  hours  flood, 
three-fourths  of  that  space  j  and  just  before  high  water,  only  a 
drain  of  the  tide  will  be  found  passing  immediately  North  of 
Great  Skerry. 

The  West-going  stream  on  the  Orkney  shore  commences  off  Old 
head  at  about  half  an  hour  before  high  water  at  Wick,  and  runs 
fairly  through  the  channel  between  South  Ronaldsay  and  Great 
Skerry  j  the  northern  half  bending  to  the  northward  round  the 
north  point  of  Swona  towards  Cantick  head,  and  then  along  the 
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coasi  round  Tor  ness ;  whilst  the  southern  half  passes  South  of 
Swona  towards  Brims  ness,  off  which  it  meets  the  northern 
part ;  between  them  they  enclose  the  Swona  ebb  eddy.  Tlie 
mid-channel  stream  between  Great  Skerry  and  South  Ronaldsay 
runs  straight  towards  Swona  South  Cleita.  The  last  part  of  the 
stream  jiassing  Tarf  tail  circles  round  Swona  ebb  eddy,  and 
returns  North  of  Swona  with  the  first  of  the  East-going  stream. 
Streami  on  t/ie  'I'he  Easl-going  stream  on  the  Caithness  shore  commences  off 
Cni/hness  Dunnct  head  at  i?;  hours  before  low  water  at  \Vick,  and  sets 

f/toro.  parallel  with  the  land  into  Brough  bay  and  along  shore  towards 

St.  Johns  point  and  from  that  point  towards  Stroma  island,  so 
that  a  buoy  set  adrift  within  half  a  mile  of  Mey  bay  will  not  be 
set  through  the  Inner  sound,  but  drift  on  shore  on  Stroma. 
Farther  North  off  Dunnet  head  the  stream  sets  E.S.E.  straiglu  for 
Stroma,  and  to  make  certain  of  drifting  clear  of  that  island,  the 
Pentland  Skerries  should  be  open  North  of  Swilkic  point. 

In  the  Inner  sound  the  East-going  stream  is  very  narrow,  and 
both  shores  have  slacks  shortly  after  half  Hood  at  Wick,  although 
the  stream  in  the  centre  continues  until  high  water  at  that 
place.  As  the  East-going  streanj  commences  off  Dunnet  head 
at  li  hours  before  low  water  at  Wick,  and  continues  running  off 
Duncansby  head  until  one  hour  after  high  water,  it  is  evident 
the  Caithness  is  the  preferable  shore  for  vessels  bound  eastward. 

The  West-going  stream  through  the  Inner  sound  is  only  felt 
close  in  towards  the  Caithness  shore,  for  a  buoy  set  adrift  a  little 
distance  eastward  of  Duncansby  head  will  be  set  round  the  north 
end  of  Stroma  and  thence  towards  Tor  ness. 

Sirtams  in  tke  In  mid-channel  between  Tor  ness  and  Dunnet  head,  the  East- 
ouur  sound,  going  Stream  does  not  attain  any  considerable  velocity  or  com¬ 
mence  until  ih  hours  after  low  water  at  Wick — a  difference  of 
3  hours  in  the  turning  of  tlie  stream  between  the  Caithness  shore 
and  mid-channel,  and  of  hours  at  Tor  ness. 

The  East-going  stream  in  the  western  part  of  the  firth  has  a 
steady^E.S.E.  direction  at  all  times,  and  a  vessel  should  have 
Brough  ness  open  of  Tarf  tail  and  Great  Skerry  open  of  Swilkic 
point,  to  ensure  drifting  between  Swona  and  Stroma.  As  the  Outer 
sound  is  approached,  the  velocity  of  the  stream  increases,  and  its 
direction  after  passing  through  the  Outer  sound  is  S.S.E.  between 
Pentland  Skerries  and  Duncansby  head,  exceptii^g  at  the  early  part, 
when  a  small  portion  passes  northward  of  or  between  the  Skerries. 

The  West-going  stream  in  the  eastern  part  of  the  firth — like  the 
east  going  in  the  western — does  not  attain  any  great  velocity,  and 
as  it  commences  between  the  Skerries  and  South  Ronaldsay  i?,  hours 
before  it  does  at  Duncansby  head,  and  continues  running  in  the 
central  part  of  the  firth  between  'For  ness  and  Dunnet  head  until 
I.’,  hours  after  high  water  at  Wick,  the  most  advantageous  route 
for  vessels  bound  westward  is  to  enter  the  firth  between  South 
Ronaldsay  and  the  Skerries  and  pass  through  the  Outer  sound. 
'I'o  ensure  passing  between  Swona  and  Stroma,  Dunnet  head  must 
be  kept  w’ell  shut  in  behind  Swilkie  point. 

The  indraught  of  the  West-going  stream  is  felt  at  a  considerable 
distance  from  the  entrance,  so  that  vessels  leaving  the  Mull  of 
Deerness  in  calm  weather  are  sometimes  drifted  into  the  Pentland 
firth.  From  Copinsay  the  stream  runs  9  hours  to  the  southward, 
that  is,  from  2  hours  flood  at  Wick  to  one  hour  before  low  water 
at  that  place,  but  its  rate,  excepting  near  Old  head,  seldom 
exceeds  2  knotSi 
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When  the  West-going  stream  has  made  strong,  it  sets  fairly 
through  between  the  Skerries  and  Duncansby  head,  and  behveen 
Stroma  and  Swona  until  it  meets  the  stream  from  the  Inner 
sound,  the  two  enclosing  a  large  eddy  known  as  Stroma  ebb  eddy. 

At  half  ebb  at  Wick,  these  united  streams  set  over  towards  Tor  ness. 

There  are  four  races  on  the  East-going  stream,  viz.,  the  West  bore  Rac^s. 
of  Huna  \  Duncansby  bore ;  the  Swilkie ;  and  the  north  edge  of 
Swona  flood  eddy. 

There  are  two  races  on  the  West-going  stream — the  Merry  Men 
of  Mey;  and  the  Swilkie. 

There  are  seven  eddies  on  the  East-going  stream — in  Brough  bay;  Eddies. 
in  Gills  bay;  Stroma  flood  eddy;  between  Switha  and  Cantick  head; 

Liddel  eddy;  Swona  flood  eddy;  and  Pentland  Skerries  flood  eddy. 

There  are  four  eddies  on  the  West-going  stream — Stroma  ebb 
eddy;  Lother  reef  eddy;  Swona  ebb  eddy;  and  Pentland  Skerries 
ebb  eddy. 

A  detailed  description  of  these  races  and  eddies  will  be  found 
in  North  .Sea  Pilot,  Part  II.,  fourth  edition. 


TIDES  AND  TIDAT>  STREAMS  ON  THE  EAST  COAST 
OF  SCOTLAND  AND  ENGLAND. 

In  the  North  sea  the  tidal  undulation  enters  from  the  Atlantic  General 
ocean  between  the  coast  of  Norway  and  the  British  isles,  and  re/narA-s. 
jjasses  through  the  various  channels  formed  by  the  Shetlands,  the 
Orkneys,  and  the  north  point  of  Scotland.  The  average  rate  of 
the  stream  in  the  offing  is  very  moderate,  not  exceeding  a  knot  and 
a  half;  but  that  part  of  the  stream  which  enters  by  the  Pentland 
firth  acquires  a  furious  rapidity,  amounting  at  spring  tides  even  to 
8  knots.  Immediately  on  quitting  the  firth,  however,  it  abates 
in  strength,  as  it  diverges  into  open  water. 

The  following  remarks  will  assist  the  seaman  in  tracing  the 
uiovement  of  the  stream  along  the  coast: — 

Off  Clythness  and  Ord  head  its  rate  is  about  3  knots  at  the  Of  Clythness. 
springs  and  i.l  with  the  neaps,  and  it  runs  to  the  southward  until 
high  water  at  Wick,  or  3h.  20m.  before  high  water  at  Leith. 

Off  Covesca  point,  Burgh  head,  and  thence  westward  towards 
Fort  George  and  C!romarty,  it  runs  about  an  hour  longer. 

Off  Cullen  the  stream  sets  slowly  to  the  eastward,  increasing  off  Cullen. 

in  velocity  as  it  advances:  off  Troop  head  it  runs  till  ih.  20m. 
before  high  water  at  Leith;  off  Kinmird  head  it  attains  the  rate 

of  2  knots  on  springs,  and  is  still  accelerated  as  it  passes  Rattray 
Brigs  till  off  Peterhead,  which  is  occasioned  by  the  junction  of  the  Off  Peterhead. 
direct  stream  from  Duncansby  head.  Six  miles  off  Kinnaird  head 
the  stream  runs  to  the  southward  wliilst  the  tide  is  rising  at 
Leith;  and  .it  12  miles  till  40  minutes  after  high  water  at  Leith. 

Off  Buchanness  the  stream  attains  its  greatest  strength,  namely 
4  knots  on  the  springs,  and  2.1-  on  the  neaps  ;  but  off  Newburgh  it 
decreases  to  less  than  2  knots,  and  ceases  at  high  water  at  Leith  : 
and  at  4  or  5  le.igucs  in  the  offing  it  runs  till  40  minutes  after 
high  water  at  I.eith. 

The  stream  runs  past  Girdleness  till  lom.  after  high  water 
at  Leith  ;  springs  at  the  rate  of  2^,  neaps  lA  knots.  It  runs 

across  the  mouth  of  Montrose  harbour  and  past  Red  head  till  Off  Aberdeen 

40  minutes  after  high  water  at  Leith.  From  Red  head  it  Montrase. 

sets  into  St.  Andrews  bay  till  the  last  quarter,  which  sets  South 
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BtUroek.  At  2  miles  without  the  Bell  rock  lighthouse  the  flood  continues 

running  to  the  southward  till  2h.  55m.  after  high  water  at  Leith  j 
but  between  the  Bell  rock  and  Fifeness  it  changes  2  hours  earlier. 
The  first  part  of  the  latter  stream  sets  towards  May  island,  the 
middle  to  the  southward,  and  the  last  part  S.S.E.  The  fir.st  part 
of  the  ebb  sets  from  E.N.E.  to  N.E.,  the  middle  N.N.E.,  and  the 
last  part  more  northerly. 

St.Abb'shtad.  About  a  mile  off  St.  Abb^s  head  the  flood  stream  runs  to  the 
south-eastward  till  ah.  55m.  after  high  water  at  Leith,  or  ij  hours 
before  high  water  at  Hull;  but  at  5^  or  6  leagues  in  the  ofifing 

it  continues  a  quarter  of  an  hour  later.  About  3  miles  0^ 

Berwick  it  runs  till  4h.  lom.  after  high  water  at  J.eith  or  until 
high  water  at  Hull. 

At  s  miles  off  North  Sunderland  point,  and  at  the  same  distance 
south-eastward  of  the  Staples,  the  flood  stream  continues  till 
3h.  25m.  after  high  water  at  Leith,  or  three-quarters  of  an  hour 
before  high  water  at  Hull. 

Blyth  and  About  2  miles  off  Blyth  harbour,  and  4  miles  off  Tynemouth, 

it  runs  to  the  southward  till  3h.  40m.  after  high  water  at  Leith, 

or  half  an  hour  before  high  water  at  Hull ;  and  at  4  miles  off 

Sunderland,  a  quarter  of  an  hour  later. 

Harilepooland  At  3  or  4  miles  off  Hartlepool,  and  at  the  same  distance  off 

Whitby.  Whitby,  the  flood  stream  runs  to  the  southward  till  4h.  lom.  after 
high  water  at  Leith,  or  until  high  water  at  Hull ;  and  at  the  same 
distance  off  Flamborough  head  it  continues  to  run  half  an  hour 
longer. 

Near  the  Norfolk  and  Suffolk  coasts  the  streams  of  tide  run 
nearly  parallel  to  the  shore.  Off  Wells  the  stream  runs  to  the  east¬ 
ward  till  2\  hours  after  high  water  at  Hull,  or  3  hours  after 
high  water  on  the  shore. 

Off  Cromer.  Four  miles  off  Cromer,  and  the  same  distance  off  Hasborough, 
the  flood  stream  runs  along  shore  to  the  southward  till  one  hour 
before  high  water  at  Dover,  and  the  ebb  in  a  contrary  direction, 

Yarmouth.  At  Yarmouth,  the  sea  level  remains  nearly  stationary  from  about 
an  hour  before  until  about  an  hour  after,  both  high  and  low  waters 

•  Thw  •treanoft  to  bo  greatly  offoclod  by  the  wiml.  ... 

t  Tho  west-going  strenni  la  very  Irregular  in  (Urcction,  nnd  varies  i  to  3  points  on  either  side 
of  the  ilitectloni  given. 
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by  the  shore.  In  the  road,  the  tidal  stream  usually  runs  to  the 
southward  until  it  is  high  water  at  Dover,  and  to  the  northward 
until  it  is  low  water  at  that  place ;  similarly  in  the  haven,  the 
stream  makes  in  till  it  is  high  water  at  Dover,  and  vice  versd, 
notwithstanding  the  tide  is  falling  or  rising.  Thus,  vessels 
entering  the  haven  at  high  or  low  water  by  the  shore,  experience 
the  disadvantages  of  the  full  strength  of  the  stream  setting  across 
the  entrance,  and  into  or  out  of  the  haven. 

At  2^  miles  off  Lowestoft  the  stream  continues  to  run  to  the  Lffwettoft. 
S.S.VV.  till  about  half  an  hour  before  high  water  at  Dover. 

At  Orfordness  the  South-going  stream  continues  to  run  till  about  Orfordnest, 
one  hour  after  high  water  at  Dover ;  and  sets  W.S.W.,  and  the 
contrary  stream  E.N.E. 

The  streams  therefore  along  the  east  coast  of  Scotland  and  Generat. 
England  may  be  refened  to  3  standard  ports,  viz.  : — Leith, 

Hull,  and  Dover.  Leith  governing  the  stream  from  Rattray  head 
to  the  Firth  of  Forth  ;  Hull  from  St.  Abb’s  head  to  the  Wash ; 
and  Dover  from  Cromer  to  the  Thames.  In  these  localities  the 
streams  will  be  found  setting  in  a  southerly  direction  whilst  tlte 
tide  is  rising  at  the  Standard  port,  and  in  a  northerly  direction 
when  falling  there. 

At  Margate  it  is  high  water  about  rih.  40m.  by  the  ground. 

Near  the  east  buoy  of  Margate  sand,  at  the  first  of  the  flood,  on 
the  shore  the  stream  sets  S.  by  W.,  veering  westward,  till  about 
half  flood,  or  gh.  15m.;  it  then  sets  west,  and  continues  veering,  till 
at  high  water  it  falls  slack  at  N.N.W.  The  ebb  stream  begins  at 
N.E,,  veering  eastward,  and  increasing  in  strength  till  about  half 
ebb,  or  ah.  45m.,  when  it  sets  S.E.  by  E.,  still  veering,  and  the 
latter  part  with  diminished  velocity,  till  at  low  water  it  falls 
slack  at  south. 

In  the  river  Medway  the  stream  runs  up  in  mid-channel  from  Medway. 
twenty  to  twenty-five  minutes  after  high  water  at  Sheerness 
dockyard ;  but  at  the  Nore  light-vessel,  although  it  is  high  water 
by  the  ground  a  few  minutes  earlier  than  at  the  dockyard,  the 
stream  runs  up  the  Thames  for  half  an  hour  after  high  water  at 
the  yard.* 

*  It  remains  to  be  noticed  that  the  direction  of  strong  winds,  as 
well  as  the  varying  pressure  of  the  atmosphere,  considerably 
affect  both  the  times  and  the  heights  of  high  water.!  Thus  in 
the  North  sea  a  strong  N.N.W.  gale  combined  with  a  low  barometer 
raises  the  surface  2  or  3  feet  higher,  and  causes  the  stream  to  flow 
all  along  the  coast  from  the  Pentland  firth  to  London  half  an  hour 
longer  than  the  times  and  heights  predicted  in  the  tables.  Easterly, 

S.E.,  and  S.W.  winds  produce  opposite  effects,  which  will  be 
felt  as  far  down  the  channel  as  Dungeness.  On  the  contrary, 
at  the  entrance  of  the  channel,  at  Plymouth,  and  as  far  up  as 
Portland,  south-westerly  winds,  with  a  low  barometer,  raise 
the  surface  of  the  water  j  and  north-easterly  winds  and  a  high 
barometer  always  lower  it. 


*  The  tidal  range  of  the  river  Thames  has  of  late  years  gradually  increased, 
due  to  the  removal  of  shoal  beds  and  improvements  on  the  banks  ;  the  tidal  wave 
having  thus  free  scope. 

+  It  has  been  observed  that  the  wind  frequently  accompanies  the  tide  around 
the  British  islands,  a  south-westerly  wind  blowing  up  the  English  and  Irish 
channels,  and  a  northerly  wind  in  the  North  sSx  From  these  causes  consider¬ 
able  differences  in  range  of  two  successive  tides  may  occur, 
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TIDES  AND  TIDAL  STREAMS  IN  THE  ESTUARY  AND 
RIVER  THAMES. 


Average  durntion  of  tidal  streams. 


Flood, 

Ebb. 

Whole  Tide. 

H.  M. 

H.  M. 

H,  M. 

Deptford 

—  s  30 

6  SSl 

Erith 

—  5  5* 

6  34  ! 

•  12  25 

Gravesend 

—  5  57 

6  27  1 

Southend 

...  6  3 

6  22  J 

Vertical  range  and  mean  level  of  tide. 

The  highest  tide  on  record  in  the  Thames  occurred  on 
i8th  January,  1881,  on  which  occasion  it  rose  4  ft.  10  ins. 
(*7'33  above  Ordnance  datum)  above  Trinity  high  water  at 
London  bridge,  and  3  ft.  9  ins.  above  Trinity  high  water  (16-25 
above  Ordnance  datum)  at  Gravesend.  Trinity  high  water,  as  fixed 
by  Act  of  Parliament  1800,  is  12-53  feet  above  Ordnance  datum. 

Observations  taken  September — November,  1882,  show  the 
average  vertical  range  of  tide  ai  the  following  places  to  be — 


Southend  pier  ... 
Gravesend  pier 
Erith  pier 

Deptford  Cattle  market 
Teddington  lock 


FEKT. 

»6-57 

>7*55 

i8‘29 

370 


The  range  of  a  single  tide  on  28th  September,  1882,  was — 

FEE-r. 


Southend  pier  ...  ...  ...  ...  19*2 

Gravesend  pier  ...  ...  ...  2i‘4 

Erith  pier  ...  ...  ...  ...  22*7 

Deptford  Cattle  market  ...  ...  23-8 

Teddington  lock  ...  ...  ...  9*1 


The  greatest  range  from  highest  high  water  to  lowest  low  water 
of  different  tides  was — 


FEET. 

Southend  pier  ...  ...  ...  ...  19  6 

Gravesend  pier  ...  .  22-3 

Erith  pier  ■•.  •••  •••  27  5 

Deptford  Cattle  market  .  28-1 

Teddington  lock  •  ...  •.  12*2 


The  mean  tide  level  is  stated  to  be — 

Deptford  ...  2*02  ft.  above  OrdnatKc  datum. 

London  bridge  2*44  n 

Battersea  ...  2*50  ,1 
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The  observations  made  in  1882,  gave  the  mean  tide  level  as 
under — 


Southend  pier 

I ’89  ft. 

above  Ordnance  datum. 

Gravesend  pier  ... 

I '94 

M 

Frith  pier  ... 

i’96 

Deptford  Cattle  market  ... 

I  98 

Teddington  lock  ... 

r  I  '00 

yy 

Direction  and  Rate  of  the  Tidal  Stream  in  the  Thames  Estuary. 


ctrUU'f  Tons*** 

Tide,  at  blirtTii.  "is.  HslittvH.  Il2l.r  U^hiv*-*!. 

knot..  . 


aiKXTIK 

• 

knot*. 

VV.S.VV1y. 

knot*. 

s  Loun  befure  II. \V 

S.W.  by  \V. 

JtbH 

VV  by  S.  .. 

Itvil 

>lack  to  li 

4  4>.. 

W.  by  1  S. 

1  10  il 

VV.  by  8.  . . 

■  to  a 

VV.  by  gly. 

t  to  a 

1  .1.. 

W  i  N.  . 

Itotl 

VV.  by  8.  . . 

Iw  tl 

VVcaterly  . . 

1  to  a 

4 

W.  by  N. . . 

Itoil 

w.  by  8J,  . . 

i  tu  il 

VV.N.WIy.  .. 

1  to  3 

1  .I.H 

by  VV. 

1  to  li 

West 

ttO'i 

N.W.  by  VVIy 

iioai 

'*nicr. 

.V.N.Ely.  .. 

siUck  to  1 

Stack. 

Wly.  . . 

Slack  to  li 

1  hour  'iflcr  11.  W, 

E.  bv  N. 

{  to  l| 

E.  by  >*.  . . 

1  to  ■! 

.V.E  by  Ely. 

Slock  to  li 

•  do 

1  to  cl 

li.  by  . . 

■  ;  to  ai 

F.  by  Nly.  . 

1  to  * 

1  .I.,. 

P-  b>  . . 

1  to  M 

K.l>yX  .. 

1  10  3l 

Easterly  .. 

1  to  a 

4 

E.  Wy  . . 

P-  by  .N.  . 

1  lu  9i 

P,  by  Sly.  . . 

i  to  ai 

i  4... 

P.S.B. 

i  to  J 

E.  by  a.  . 

1  10  1} 

ES.Ely.  .. 

i  to  a 

t  .U 

Si'iiiliorly 

Slack  lo  1 

.Sh<'k. 

S.  Ely. 

Slock  to  I* 

TIdct  at  Shmufai. 

S  taeun  IwfurA  M.w, 

Nr.b- 

light  vt>b»«L 

kixd,. 

muck  w.  by  .N,  . .  t  bi  1 

Dl.uk  tK«b 
Hfht  ret**! 

W,  byd.  .. 

klKll4 

i  l«  1) 

Edlnhiii^h  Cbanael 
light  veawL 

knots. 

X.w.  byw.  1  to  1 

do. 

w.x.u 

I  In  a 

Wet 

1  to  a 

y.w.  by  VV. 

|IOi 

•Iru. 

w.x.n  .. 

lit*.  »l 

VV.  I.N,  .. 

1  lu  a) 

N.w. 

1  toal 

r  flu, 

w.x.iv.  .. 

•t 

w.x.w. 

1  10  a 

S.W. 

lo  a 

t  4<'. 

W.N.«.  . 

•  tl"<l 

S.W.  by  VV, 

1  m  a| 

.sw 

1  to  ai 

IIIi;h  ujitor. 

Kl.irk. 

Slack. 

S.W. 

Slack  1  to  t 

1  Hour  aflor  II.  W, 

P-byK. 

Moot 

&  by  N,  . . 

li  to  al 

ES.E 

..  )  CO  1 

4  do, 

B.S.B. 

■  1  to  3 

I£a,t 

It  l«  al 

S.E  by  E  . . 

■  loai 

t  difc 

•  I  10  31 

Kvol 

ft  to  a) 

S.EiE  .. 

■  itoat 

d.i. 

lilOJ 

Kaa 

lo  a 

S.E 

iltoj 

t  •»». 

K.S.K. 

i  to  • 

F4i,t  .. 

il-M 

S.E  t  E 

..  i  to  a 

4  4.. 

K.'i.H 

1  to  11 

SLii.-k. 

Slack 

TIDES  IN  THE  NORTH  SEA. 

The  North  sea  is  affected  by  certainly  two,  if  not  more,  undula-  Gemral 
lions,  namely:  \hat  coming  up  the  English  Channel  and  the  other 
coming  round  the  north  coast  of  Scotland,  and  between  the 
Orkney  and  Shetland  islands.  The  east  coast  of  Great  Britain 
appears  to  be  chiefly  affected  by  the  northern  undulations,  whilst 
the  continental  coasts  of  the  North  Sea  are  chiefly  affected  by  the 
channel  undulation. 

The  range  of  tide  along  the  east  coast  of  Great  Britain  is  at 
Duncansby  ness  10  feet  at  springs,  and  this  increases  to  15  feet  at 
Fife  ness,  from  whence  to  Flamborough  head  there  is  little 
change;  southward  of  Flamborough  head,  however,  the  range 
gradually  increases  until  it  reaches  a  maximum  of  24  feet  in  the 
Wash,  it  then  gradually  decreases  to  a  minimum  of  5  to  6  feet  at 
Yarmouth,  and  then  again  increases  to  12  feet  at  the  entrance  of 
the  Thames  estuary. 

Along  the  continental  coasts  of  the  North  sea  the  tidal  undula¬ 
tion  has  this  peculiarity,  whilst  Pt  Ostend  with  a  rise  of  1.7  feet  at 

M 
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General  springs  the  undulation  is  normal  \  as  the  wave  advances  eastward 
remarks,  water  Stand  gradually  increases  in  length  until  at  the 

Hook  of  Holland,  where  the  range  at  springs  is  but  5  feet,  the  tide 
stands  near  low  water  for  a  space  of  3  hours.  From  the  Hook  of 
Holland  eastwards  this  peculiarity  becomes  gradually  reversed,  the 
low  water  stand  occupying  less  and  less  time,  and  the  high  water 
stand  more  and  more,  until  at  the  entrance  to  the  Texel,  ^vhere  the 
range  at  springs  is  4  feet,  the  tide  stands  at  near  high  water  for 
3  hours.  Eastward  of  the  Tcxel  again  the  time  occupied  by  the 
high  water  stand  gradually  decreases  until  at  Rottum,  where  the 
spring  range  is  7^  feet,  the  wave  again  becomes  normal  until  it 
Anally  disappears  at  the  Skaw. 

These  peculiarities  are  probably  due  to  the  reflection  of  the  North 
sea  undulation  from  the  coasts  of  England  and  Belgium,  together 
with  the  undulation  which  advances  up  the  English  channel  and 
passes  through  Dover  strait,  meeting  the  undulation  which  travels 
southward  along  the  east  coast  of  Great  Britain.  The  waves  thus 
become  superimposed  at  certain  times  and  places  whilst  at  others 
they  are  widely  separated. 

Tidal  streams  in  the  North  sea. 

Streams  turn  In  the  North  sea  the  general  features  of  the  streams  correspond 
exactly  with  those  of  the  English  channel,  but  the  direction  of 
oj  ffi’er.  Stream  is  reversed.  As  soon  as  the  intermediate  tide  is 

passed,  on  coming  from  the  westward,  a  ship  enters  the  true 
stream,  which  extends  from  the  North  Foreland  to  a  line  joining 
Leman  and  Ower  light-vessel  and  the  Texel.  To  the  northward 

of  a  line  joining  the  Ower  and  Texel  a  mixed  tide  occurs,  similar  to 
that  which  is  experienced  off  the  Start,  occasioned  by  the  channel 
stream  encountering  that  of  the  offing  stream ;  and  beyond  these 
limits  the  time  of  slack  water  varies  with  the  advance  of  the  tidal 
hour,  as  at  the  entrance  of  the  English  channel ;  and  with  this 

peculiarity  also,  that  in  a  very  short  distance  there  occurs  a 

difference  of  3  hours  in  the  time  of  slack  water. 

On  the  continental  coast  of  the  North  sea  from  Dunkerque  to 
Heligoland  the  tidal  streams  bear  a  close  resemblance  to  the 
streams  in  the  Channel  and  southern  part  of  North  sea,  as  they 
consist  of  a  pair  of  opposing  or  separating  streams,  the  points  of 
junction  or  separation  being  movable  between  the  Hook  of 

Holland  and  Ameland  island.  From  the  Hook  of  Holland  to 

.  Ameland  the  streams  may  therefore  properly  be  designated  as 

intermediate. 

Between  Dunkerque  and  the  Hook  of  Holland  the  stream  will 
be  found  running  towards  Dover  when  the  tide  is  rising  at  that 
place  and  away  from  it  when  falling  there.  Between  Ameland 
and  Heligoland  the  stream  will  be  found  running  to  the  eastward 
with  the  rising  tide  at  Dover  and  to  the  westward  with  a  falling 
tide  there. 

At  one  hour  after  high  or  low  water  at  Dover  these  streams 
meet  or  separate  at  the  Hook  of  Holland  j  at  2  hours  after  off 
Ymuiden ;  at  3  hours  after  off  the  Texel ;  at  4  hours  after  off 
Vlieland ;  at  5  hours  after  off  Terschelling ;  and  at  high  water  at 
Dover  this  intermediate  stream  is  running  from  Ameland  to 
Hook  of  Holland,  and  at  low  water  at  Dover  from  Hook  of 
Holland  to  Ameland. 

On  the  coast  north  of  Heligoland  the  stream  runs  towards 
Heligoland  with  the  water  rising  there,  and  away  from  it  with  the 
water  falling'there. 
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It  is  proper  here  to  draw  attention  to  the  fact  that  it  is  high 
water  at  Heligoland  at  iih.  48m.  F.  and  C.  Mean  time  of  place, 
or  irh.  i6m.  G.M.T.  So  that  not  only  is  it  high  water  at  Liverpool, 

Dover,  and  Heligoland  almost  at  the  same  moment,  but  at  these 
three  places  the  streams  on  each  side  are  setting  towards  them 
with  a  rising  tide,  and  away  from  them  with  a  falling  tide. 

The  true  stream  in  the  southern  part  of  the  North  sea  will  Direction  of 
ttlways  carry  a  vessel  towards  the  North  Foreland  while  the  water 
is  riiing  at  Dovsr^  and  from  it  while  it  is  falling  at  that  plaet.* 

This  stream  sets  nearly  N.E.  and  S.W.,  except  in  shore  where  it 
sets  in  the  direction  of  the  coast;  and  at  the  entrance  of  the 
Thames,  where  it  is  diverted  from  its  course  by  the  river.  The 
annexed  tables  will  show  these  deviations  and  the  course  of  the 
stream  in  the  channel,  which,  for  the  convenience  of  reference, 
is  also  divided  into  compartments. 

The  7th  compartment  comprises  the  entrance  to  the  Thames  •  North  sea 
viz.,  at  the  Sunk,  Long  sand,  Kentish  Knock,  and  Galloper  divided  into 

vessels,  and  5  miles  north  of  the  North  Foreland.  compamuents. 

The  8th  compartment  comprises  a  space  between  the  mouth  of  the 
Thames  and  the  coast  of  the  Netherlands,  south  of  52^^  N.,  also  Outer 
Gabbard,  North  Hinder,  and  Schouwen  bank  and  other  light-vessels. 

The  gth  compartment  comprises  between  52“  and  53”  N.,  the 
English  coast  as  far  as  2”  E..  also  Shipwash,  Corton,  Saint  Nicholas 
gat,  Cross  sand,  Cockle,  Newarp^  Would,  Smith’s  knoll,  and  Haisbro 
light-vessels. 

The  loth  compartment  comprises  between  52"  and  53“  N.,  and 
from  2®  to  3“  E. 

The  nth  compartment  comprises  between  52“  and  53*’  N.,  and 
from  3“  to  4“  E.,  and  the  Maas  light-vessel. 

The  nth  compartment  comprises  between  52“  and  53*  N.,  and  from 
4“  E.  to  the  coast  of  the  Netherlands,  and  the  Haaks  light-vessel. 

The  13th  compartment  comprises  between  53“  and  54"  N.,  both 
eastward  and  westward  of  1“  E.,  also  Outer  and  Inner  Dowsing, 

Spurn  and  Dudgeon  light-vessels. 

The  14th  compartment  comprises  between  53“  and  54“  N.,  and 
from  i"  to  3“  E.,  also  Leman  and  Ower  light-vessel. 

The  15th  compartment  comprises  benveen  53“  and  54"  N.,  and 
from  3"  to  5“  E.,  also  Terschelling  bank  light-vessel. 

The  i6th  compartment  comprises  from  1“  to  8“  E.,  on  the 

parallel  of  54®  N. 

The  17th  compartment  comprises  from  0“  to  8*  E.,  on  the 

parallel  of  55®  N. 

The  1 8th  compartment  comprises  from  i*  to  8‘  E.,  on  the 

parallel  of  56®  N. 

The  I  gth  compartment  comprises  from  2®  W.  to  8"  E.,  on  the 
parallel  of  57*  N. 

The  20th  compartment  comprises  from  3*  W.  to  3*  E.,  on  the 
parallel  of  58“  N. 

The  2 1  St  compartment  comprises  from  2®  W.  to  o",  on  the 

parallel  of  59“  N. 

The  current  at  Skagen  light-vessel  usually  sets  to  the  Eastward 
(E.S.E.),  its  rate  being  much  affected  by  wind;  in  gales  from 
Westward,  it  has  been  recorded  as  running  at  3  knots.  With 
Easterly  winds  the  current  sets  to  Northward,  its  extreme  rate 
being  2  knots.  It  seldom  sets  in  any  other  direction. 

*  On  lihe  banks  near  the  Netherlands  coast,  between  the  Tc.xel  and  Schelde, 
where  there  is  scarcely  any  rise  of  tide,  the  stream  continues  to  run  nearly 
^o^minutes  longer  than  in  other  parts  of  the  channel. 
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Table  showiDg  the  Magnetic  direction  of  the  Tidal  streaais  in  the 
North  sea  from  a  line  joining  Spurn  point  and  Heligoland  fco  the 
North  Fohki.anp  at  every  hour  of  the  tide  at  Poykh, 


(.O.MPARTMKXT  VII. 
Entrance  to  the  Thames. 


Sunk  Ilght'VesacI, 

_  1 

Long  Sand  Ilght-vcssel.  . 

Kentish  Knock 
light-vessel. 

Galloper  light-vessel. 

'  Course. 

Rate, 

knot^. 

Course. 

1 

Rate, 

ku«ds. 

Course, 

Rate,  i 
’  knots. 

Course. 

Rate, 

knota 

r. 

Slack— E.N.E. 

Jto.l 

Slack— N.E.  1 

ito  ,  ! 

N.E. 

1  to 

N.E.  ; 

itoij 

I 

1  3 

E.N.E. 

I  ..  ai 

1  N.E.  by  E.  i  E. 

3  .. 

N.E. 

3  M 

N.E.  1 

1  M  aj 

3 

E.N.E. 

li  ..  3 

N.E.  by  E.  i  E. 

I  ..  =i 

N.E. 

li  ..  3i; 

N.E. 

li  ..  =1 

■3  £ 

4 

E.N.E. 

li  ..  3 

E.N.E. 

I  ..  3j 

N.K. 

i3  ..  ^3, 

N.E. 

■i  ..  34 

S 

E.N.E.  ' 

'  > 

E.  by  N. 

3  M  1| 

N.E. 

i  ..  *4 

N.K. 

3  ..  3 

6 

E.N.K. 

1  M  >1 

E.S.E.— Slack. 

i ..  I 

Slack. 

N.E. 

4  ..  r 

['5 

Slack. 

Slock.— Sly. 

i .J 

s.w. 

i  to  9 

Turning. 

4 

3.W.  ww.a.w. 

1  3  to  9i 

S.  by  W, 

1  ..  33 

H.W. 

a ..  -a 

s.w. 

Ito  aj 

3 

w.s.w. 

..  3 

S.S.W. 

li  ..  3 

S,\V. 

•  1.  3 

s.w. 

1  1.  9} 

Is 

1' 

w.s.w. 

1  >S  M  3l 

8.8.  W. 

li  •<  3 

S.W. 

■  II  al 

«.\v. 

3  11  9 

Vi 

w.s.w. 

8.S.W. 

I  .. 

8.W. 

i  .. 

.s.w. 

1  ..  >1 

nigh 

water. 

W  to  \v.s.\v. 

.  1  ..  li 

,  S.W.-Rlack. 

Turning. 

COMPARTMENT  VIII. 

Retwueii  the  niovtth  of  the  Thames  and  the  Netherlands  coast,  south  of  53°  N.  latitude. 


Outer  GuLbord  North  llluder  Schouwen  bank  West  Hinder  light- 

light- vessel,  llglit-vGEscl.  light-vessel.  vessel. 


llotini. 


Course. 

Kate, 

knots. 

Course. 

Rate, 

knots. 

Course. 

ifnou. 

Rate, 

knots. 

1  Turning. 

Turning  from 
£.  to  N.K. 

ito  4i 

Slack,  turning 
»roin  8.  to  E. 

to  4I  K.N.E. 

4  to  I 

3  N.E.  by  N. 

4  to  24 

N.E. 

3  ..  li; 

E.N.E, 

. 

2  !  E.N.E. 

li  .1 

‘S>i 

3  j  N.E.  by  N. 

li 

93 

N.E.  by  N. 

1  „  i3i 

N.E.  by  E. 

i4 

„  24  E.N.E. 

.1  ..  3 

4  1  N.E.  by  N. 

5  ,  N.E.  by  N. 

li 

94 

N.N.E. 

I  li 

N.E.  4  K. 

i4 

3|  E  N.K. 

I  „  i4 

1 

< 

N.N.E. 

a.,. 

N.K.  4  N'. 

„  .4  N.N.E. 

■1  ..  1 

6  N.E.  by  N. 

0  , 

iii 

N.  turning  to  W. 

i  ..  4 

N.  by  E. 

i 

.,  J  N.N.W.  to  \V. 

1 

S  ;  Turning. 

W.  (uruing  to 
S.w. 

i  M  4' 

1 

Slack,  turning 
from  N.  to  W. 

„  J.  W.S.W. 

4  to  i 

-s. 

4  !  s.w.  by  8. 

93 

S.W. 

4  • 

W.  by  S.  4  8. 

4 

,.  1  W.S.W. 

3  s.w.  by  S. 

li 

S.W.  by  S. 

I  1}'  .s.w.  Iiy  W,  4  W. 

3 

,J|  w.s.w. 

£ 

0 

3  s.w.  by  8. 

i4 

3i 

s.s.  w. 

I  ..  il! 

.S.  \V.  by 

9  w.s.w. 

I  ..  -J 

®  li  :  S.W.  bys. 

, 

94 

s.s.w. 

3  ..  -i 

S.W. 

„  9  S.Wly. 

4  ..  '1 

High  'S.W.  by  S. 
water.  1 

>4 

Turniug  fruuj 

S.  to  E. 

i..  4 

.S.S.W. 

1 

„  }!  S.  toS.E. 

|a„a 

?Je5 
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«  0  y\  PA  RTMKNT  V 1 1  uof. 


Kaytiugcu 

Ilgitt-veMcl. 


Dyck 

llgbC-veuel. 


9t]ouw 

light-TCUOl. 
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COMPARTMENT  IX. 


Betwoen  Uiitudc  52*  nnd  53®  N.  And  thn  English  const,  &s  fAr  as  a®  E.  longitude. 


Roure. 


ItRMARRS. 


1 

1 

•  , 

.\fter 
high  J 
water.  1 

3  1 

-Streem  Kote  northward.  1' 

Dover. 

i 

Before 

S 

1 

ft  - 

^5 

1* 

i  ! 

Taking  the  direction  of  tho  land,  except  cloae  to  the  banka,  for 
which  special  Inatructlons  are  necessary. 

high  . 
'voter. 

Dover. 

1,1  I 

I'Streem  aeti  aouthword.  | 

Hours. 

,  Shipwaah  llght«vessel- 

CortoD  llghUveue). 

St.  Nicholas  gat  light, 
vessel. 

1 

1  Course. 

1 

1  Rate, 
f  kunta. 

'  Coume.  i 

Roto,  1 
knots.  ' 

Coiirac.  1 

Roto. 

H.  Vf. 

8.  W.  by  W.,  Slack.  , 

Jto, 

8.  hy  W. 

Slack  to  ) 

Turning. 

Slock,  Is’.E.  by  E. 

i  ..  >1 

N.  by  B. 

i  ..  2 

N.N.E. 

7 

N  E.  by  E. 

1  >1  aj 

N.  by  E. 

>1  3 

N.  by  E. 

S 

After  high 

2 

'  N.E.  by  E. 

>1  I.  si 

N.  by  E. 

li  ..  3I 

N.  by  E. 

a 

it 

water. 

Dover, 

4 

N.E.  by  E. 

<1  A 

N.  by  E. 

>i  ..  23 

N.  by  E. 

1 

S 

N.E.  by  E. 

i  ti 

N.  byE.  1 

1  >  M  >3 

North. 

1 

6  i 

N.E.  by  E.,  Slock. 

i..  i 

N.  by  E. 

;  Block  3 

North. 

rs\ 

S.W.  by  W. 

i.,  iJ 

S.  by  \V. 

..  ..  i3 

N.W.  by  N. 

j; 

4I 

8.W.  by  W. 

■  ..  2) 

8.  by  W. 

3  M  2^ 

Sly. 

g 

Before  high 

1 

e 

water, 

3 1 

8.W.  by  W. 

li  .. 

8.  by  W.  i 

t  2}  ! 

South. 

«< 

Dover. 

1 

0 

2  j 

8.W.  by  W. 

li  •.  aj 

8.  by  W.  i 

1  M  2 

South. 

.1 

S.W.  by  W. 

8.  by  w. 

1  ..  li 

South. 

IX  T?rK  XORTH  SEA. 
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Hours. 

Cross  San<]  llght-vcsscL 

...  . 

Cockle  llglit-vessel. 

Nevvarp  llght*vesael. 

Course. 

Sato, 

knots. 

Course. 

Rate. 

Course. 

Jlntc, 

kuoto. 

H.  W. 

S.  by  \V.  \  \V. 

Jto 

>3 

N.  by  W. 

Slack  to 

4 

Slack. 

.. 

(t 

N.  by  E. 

«  !• 

■« 

N.  by  W*. 

1  11  1 

3 

N.  by  W. 

i)  to  a 

=. 

N.  by  E.  1  E. 

1  .. 

3. 

N.  by  W. 

f  ,•  a 

N.  by  \V. 

a  „  3) 

After  high 
vater, 
Dover. 

.V.  by  E.  i  E. 

•  i  .. 

4 

N.  by  W. 

I  ,,  s 

1 

N.  by  W. 

a  It  4 

A 

N.  by  E.  i  E. 

ti  .. 

3l 

N.  by  W. 

3  I. 

3 

N.  by  W. 

t3  ..  3i 

5 

N.  by  E.  J  E. 

«  .. 

’i 

N.  by  W. 

k  > 

N.  by  ^V. 

i  ..  ai 

.6 

X.  by  E.  i  E 

.. 

a.  byE. 

Slack  „  1 

Slack. 

S.  by  \V. 

^  H 

8.  by  E. 

i  11  a 

i 

R.  by  E. 

t  to  3 

Before  high 

. 

8.  by  W.  i  W. 

1  ,, 

8.  by  E. 

■  .. ») 

S.  by  E. 

a.  M  4 

S.  by  £. 

9  »  33 

water, 

Dover. 

3 

S.  hy  W.  \  W, 

■i  •• 

4 

S.  byB. 

1  11  a 

k 

S.  by  E. 

S,  hy  W.  i  W, 

i}  II 

3i 

S.  by  E. 

3  I.  9 

l3  M  3 

1. 

S.  by  W.  4  W, 

1  1, 

8.  by  E. 

i.. 

k 

S.  by  E. 

t  It  a 

Would  Ilght-vcssel. 

Smiths  Knoll  light-veise). 

Halsbro  llght-veassl. 

Houri. 

Course. 

Roto, 

knots. 

Course. 

Rate, 

kuots. 

Course. 

Rato 

knots. 

H.  W. 

Slock. 

S.  by  W. 

o  to  l} 

N.  by  W.  i  W. 

o  to  1 

*1 

N.X.W. 

fto  i3 

N.  by  W. 

o  .•  3 

N.  by  W.  i  W. 

t 

N.N.W. 

M 

N.  3  W. 

i  ..  i] 

.V.  by  W.  )  W. 

>3  I.  3 

After  high 

X.N.W. 

i .. 

North. 

3  at 

N.  hy  W.  j  W. 

i3  ..  3 

water. 

Dover. 

4 

X.N.W. 

■1 ,.  .t 

North. 

1  ..  aj 

N.  by  W.  )  W. 

1  ,1  » 

5 

N.N.W. 

i  „ 

North. 

3  ..  ai 

N.  by  W.  i  W. 

o  M  . 

.6 

Slack. 

N.  by  E. 

o  ,,  i3 

8.  by  E.  4  E 

e  t.  1 

r= 

S.S.E. 

i  „ 

B  by  E. 

o  ,,  t 

S.  by  E.  i  E. 

<  II  a 

. 

S.S.E. 

S.  4E. 

S.  by  E.  i  E. 

I3  >1  at 

Before  high 

S.  by  E.  i  E. 

water, 

Dover. 

3 

H.S.E. 

* 

i  .1 

Bontb- 

I  ai 

i3  .. 

a 

S.S.E. 

* 

„  a 

South. 

tk  M 

8.  by  E.  i  E. 

1  ,,  a 

.1 

S.S.E. 

..  >1 

S.  4  w. 

<  .1  a 

S.  by  E.  i  E 

O  1,  1 
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COMPARTMENT  N. 

Between  latiturlf  52*  ;tii<I  53’  N.  longit«<lc  2*’  lo  3®  E. 


^  S.W. 

quarter. 

S.E.  1 

quarter.  : 

fi 

\.E. 

(jiiiirter. 

1  '^W\ 

N.  W. 
qtinrler. 

0 

2 

Rr'I.VRKS. 

N.E.  by  N. 

N.E.  by  N. 

N.E.  by  N. 

N.E,  by  N. 

N.E.  by  N.' 

y.K.  by  N. 

N.N.W. 

Sly. 

1 

•  Turning  abarply 
lowardn  Leman  and 
Ower  hboal. 

N.E.  by  N. 

N.E. 

0 

N.N.E. 

0 

s 

N.N.E. 

2 

N.E.  by  N. 

t< 

N.E.  by  N. 

r: 

.  N.E. 

N.  by  W. 

N.E.  by  N. 

1  & 

N.E.  by  N. 

ft 

N.E.  by  N. 

N.  by  W. 

1-*' 

N.E.  by  N. 

li 

N.E.  by  N. 

& 

N.N.E. 

O.S 
—  •? 

N.N.E. 

'.H 

s  0 

•S.W.  by  S. 

!  ^ 

•S.W. 

f 

S.  hy  E. 

s  ' 

^^ly- 

.S.W.  by  S. 

■  s 

S.W.  bys. 

S.  by  K. 

.Sly. 

8.W.  by  S. 

'1 

3.W.  by  S. 

§ 

S.  by  W. 

Sly. 

S.W.  by  5. 

S.W. 

I' 

S.W.  by  S. 

‘  S.W.  by  8. 

S.S.W. 

S.W.  by  8. 

CS 

«.  li.v  W. 

8.  by  W. 

ts 

compartment  XI. 

Between  lititude  52®  anti  53®  N.  and  lougihide  3®  to  4®  E. 


5  S.E.  J 

^  qnnrter.  ^ 


N.W.  y  1 

quarter.  .3  j 


.Mnaa  light-veiiol. 


N.E.  by  N. 
N.B.  by  K. 
N.E.  by  N. 
N.E.  by  N. 
N.E.  by  N. 
N.E.  by  N. 
S.W.  by  S. 
S.W.  by  S. 
•S.W.  by  S. 
S.W.  by  S. 
S.W.  by  .S. 


Slack. 
N.E.  by  N. 
N.E.  by  N. 
N.E.  by  N. 
N.E.  by  N. 
N.E.  by  N. 
S.W.  by  S. 
S.W.  by  S. 


N.E.  by  N. 
N.E.  by  N. 
N.E.  by  N. 
N.E. 


N.E.  by  N. 
N.E.  by  N. 
N.E.  by  N. 
N.E.  by  N. 


N.E.  by  N.  I*,,  N.E.  by  N. 
N.E.  by  N.  5.2  N.E.  by  N. 


.S.S.K. 

.S.  by  W. 
S.\V.  by  S. 
S.W.  by  S. 
.S.W.  by  S. 


S.E.  by  a. 
.S.  by  E. 
S.W.  by  S. 
H.  W.  by  a. 
.S.W.  by  a. 


Iw.s.w.  orN.E.'j  . 
N.E.  by  N.  j 

!  N.E.  i 

.N.E.  I 

:  N.E.  by  E. 

^1  E.N.E.  or  a.W.t 


I  With  alrong  N.E.  windi. 


Ilufuro  Afit-r  l4it;h 


rx  THK  XOT?TH  SEA. 


•  OMPAKTMKNT  Xll. 


Between  latitinlo  52'  nn'l  53*  X.,  and  from  lonptudc  4'  E.  to  the  Netherland.^  coast. 


Hanks  light-vessel. 


Ji.w. 

ito.l 

Wly. 

0  ..  5 

Nly. 

0  „  i 

>:..N'.F,. 

i ..  ‘5 

N.N.K 

.  ..  =1 

N.E.  hv  N. 

1 ..  1 

N.E. 

3  •• 

Ely. 

0  ..  J 

.Sly. 

0  ? 

i  ••  til 

•S.S.W, 

}  ..  <)l 

S,\V.  by  S. 

S -i! 

The  stream  takes  the  direction  of  the  land, 
-except  close  to  the  banks  for  which  special 


COMPARTMENT  XIII. 

Between  latitude  53”  nod  54"  N.,  cascw'ard  .And  westwanl  of  longitude  1”  E. 


Ulih  itr'  ntf  « I  tall  tl»o  sircaui  ruiu  to  IccwAn)  4  to  4  kooisat  iho  boun  inark-O  Slo 
,  •  Tlv  dtrrv^lSen  r.f  (b**  wrrstH  at  n  VV.  •(  Hull,  am  •  atvd  »  hmira  after,  and  s 

•*  tbr  «1ti.L 

I  lliv  ililitl  tireani'.  at  thi-  Dtiilsoon  IlKlit  rcai.^’l  a 


kooia  at  ihi.*  boun  inark-'O  Sla<:k. 

I  i  atvd  »  hmira  after,  and  s  and  4  lio 


4  iH'finv.  U  KTvaily  aiT-.S'i4^1 


much  Hire«t«I  by  the  adud. 


Rcforo  hifth 
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COMPARTMENT  XIV. 

Between  latitude  53®  and  54’  N.,  and  longitude  i"  to  3®  E. 


,  1 

S.W.  1  i  1 

quarter.  J  < 

]  * 

u  !  X.E.  X.W. 

«  1  quarter.  qii.nrter. 

Lcmnn  &  Ower 
light-vesacl. 

,  llfMir*. 

quarter.  1 

ConT,c.  : 

1  /i 

S'.w.  byX.  i 

N’.N.W. 

N.W.  by  N.  N.  by  W.  ^ 

iN.N.W.  iW.j  i  to  1} 

-t  1* 

W.W.  1  1 

1  N.N.W. 

1  N.  by  N.  by  W. 

:  N.N.W.  i  .  „  3 

'■11 !  3 

NVI 

N.W.byN. 

N.W.  by  N. 

North. 
North,  i 

Nly.  N.N.W. 

,  N.  by  E.  N.W.  by  W. 

1  N.N.W.  1  ,  ,l 

1  N.N.W.  ,  „  aj 

''i\s 

1  N.W.  by  N.  ^  " 

North,  j 

^  "  N.E.  by  E.  S.  by  W. 

1  X.X.IV.  i  1  „  ,J 

V6 

N.N.E.  1 

=  »  '  S.E.  by  E.  S.  by  E. 

Slack. 

E5 


S  E.  byS.  . 
S.E.  byS. 
«.F..  by  S. 
^3  I  »  !  8.S.E. 

S.E.  byS. 


5.R  byS. 
S.E.  by  .S. 
S.S.E. 
9.  by  E. 
Sly. 


a  s 


•S.R.  S.  byE. 

9.  by  E.  S.S.E. 

8.  by  E.  S.E.  by  .S. 

Sly.  I  E.  by  S. 
8.  by  E.  ■  N.N.E. 


.S.S.E.  i  E.  i  „  iV 

8.5. E.  I  1  ii 

5.5. E.  I  I  „  7\'. 


S.S.E. 

S.S.ll 


I 


'  Near  the  north  point  of  Suiltha  Knoll  the  rates  are  flood  3},  ebb  3  knota 

COMPARTMENT  XV.f 

Between  latitude  53^  and  54"  N.,  and  longitude  3^  to  5^  E, 


Honnt. 


S.W. 

5 

S-E. 

N.E. 

Terschclling  bank 
light-vessel. 

quarter. 

quarter. 

s£ 

quarter. 

quarter. 

Course. 

Rate, 

knots. 

by  N. 

W..S.W. 

W.  by  a. 

- 1 

S.W. 

w.s.w. 

I  to 

N.W.  by N. 

w.a.w. 

W.  by  S. 

W.N.W. 

w.s.w. 

•  ..  li 

N.N.W. 

ti 

W.  by  S. 

■5 

W.  by  S. 

gs 

N.W. 

w.a.w. 

i  li 

N.  by  E. 

0 

N.W.  by  N. 

0 

N.W.  by  N. 

0 

a 

N.N.W. 

e 

West. 

i  „  > 

N.E.  by  N. 

N.E.  by  N. 

N.E.  by  N. 

N.N.E. 

— - 

Slack,  turning 
from  West  to 

0  1 

N.N.E. 

-3 
c  .a 

N.E.  by  E. 

■3 

0  .3 

E.  by  N. 

0^ 

E.N.E. 

OS! 

N.E. 

I 

s-t 

S  V 

33  "3 

East. 

E.N.E. 

Ely. 

ES.E. 

EKE. 

li  »  3 

S.E. 

«■ 

E.N.E. 

0 

E.  by  S. 

eT 

S.E.  by  E. 

E.N.E. 

li  M  3 

S.S.E. 

S.  by  W. 

S.W.  by  S. 

e  . 

ll 

g- 

0 

S.S.W. 

S.S.W. 

S.W.  by  8. 

ft 

s  is 

C  * 

a 

S.E.  by  E. 

S.E. 

S.  by  E 

Greatest  ra 
springs, 

S.  by  B. 

S.W.  by  S. 

S.W.  by  S. 

Greatest  ra 
springs, 

E.N.E 

East. 

Slack,  turning 
from  E.’ut  to 
South. 

M  3 

3  il 

0  ,1  1 

8.  W.  4  W. 

3  ..  il 

<  In  the  north-ea^tcni  quarter  uf  this  compartmonl.  the  Heligoland  stream  Joins  the  channel  stream  00 
the  filing  water  at  Dover,  and  the  slrcamR  split  on  the  rising  walor  at  Dovor.  A  veuel  northvArd  of  lit. 
<5*  30'  on  the  rising  tide  will  be  set  toward*  Hollgolind.  Splitting  on  Toxol  Inland. 


•  Groatcat  rate  observed,  nearly  3  knota.  f  Grealeat  rate  observed,  ne.irly  ij  knota. 

S  Greatest  rate  observed,  a  knota.  §  Greatest  rate  observed,  ij  knots. 

II  Greatest  rate  obaerved,  ij  knota. 

About  the  meridian  of  8“  E.,  the  influence  of  the  rivers  Elbe 
and  Weser  causes  the  stream  to  run  nearly  two  hours  to  the  north¬ 
eastward  on  the  falling  tide,  after  it  has  turned  westward  in 
other  parts,  and  on  the  rising  tide  to  run  two  hours  to  the  west¬ 
ward,  after  the  stream  has  turned  eastward  farther  west. 


Kate. 
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TIDAL  STBEAMP 


COMPARTMKNT  XVII. 


On  tin*  parallel  N. 


o*  K. 

1  i:. 

»  K. 

3- 

R.  4-  E. 

iliiiir&. 

O  1 

• 

t; 

li 

Courae. 

a 

Course. 

S 

f'ourbe. 

Coui'sc.  ^  Cour.se. 

- 

1’ 

N.W.  by  N. 

•SLick. 

X.  by  E. 

1  W.  byS.  X.W. 

- 

S.  by  \V. 

W.W. 

.s 

by  \V. 

'Vl> 

N.W.  by  W. 

8.S.E. 

s.s.w.  1 

W.s.W.  2 

Wly 

1  N.W.  by  W. 

J2 

jt 

s 

d  «  4 

.S.  by  E. 

1 

S.  by 

.s.w. 

W.X.W.  -  X.W.  by  W. 

^  5 

S.  by  E. 

i  1 

S.  by  W.  : 

*"7 

s.  l.y  E.  I-S 

.S.W.  by  W.  W.  by  S 

if— 

.6 

S.  by  E. 

1  ; 

South.  s 

S..S.E.  r= 

•S.S.I 

S-S.  S.E.  by  S. 

T?“ 

.  {1 

.><.  K. 

i 

>-...1.  jii 

E.  by  S. 

•S.  I)y 

K.  ^5  E..-5.E. 

II 

i|J^ 

N.N.E. 

i\ 

1  = 

Ely-  3 

M.S.E.  E.S.K. 

|“ 

N.  by  W. 

li 

-S.byE.  |g 

E.X.E.  2 

1  Ely 

S  Ely. 

K  ^  j 

X.  by  \V. 

1 

X.  by  E. 

E.  by  X.  ^ 

Ely 

K.  by  N 

C 

X.  by  W. 

* 

X.  hy  E. 

X.E. 

N  N 

e.  N.  by  E. 

1 

1  6-E. 

Honi  Rcc-fs 

Vyl  .Shoal 

light-vessel. 

light- vessel. 

Hoiira 

Course. 

1 

Course. 

1 

.  Course.  | 

(tate, 

khuti. 

Course. 

Rate, 

knots. 

X.W.  by  W. 

Wly. 

T  uriiiug 

i  to  l  i 

T'ltniing  through 

to  I 

through  \V.  1 

.=  6  D 

\V.  by  X. 

X.  W.  by  X.  I 

j  11  3 

X.W. 

k 

,  I 

Ills 

W*.  by  N. 

W.X.W. 

X.X.W.  1 

1  -j 

N.W. 

i 

w.x.w. 

s 

W.  by  X. 

o 

X.N.W.  1 

1  M  3 

N.W. 

* 

•  xi 

'  » 

W. 

" 

w.  by  N. 

X.X.W. 

3  ..  3i 

N.W. 

i 

L 

Turning. 

W.X.W. 

& 

o 

2 

X.X.W. 

i  .1  3 

N.W, 

t  <3 

*5= 

as 

Ely. 

S.E. 

■3 

JS 

Xly. 

i  iS 

X.\Vly.* 

i 

.  1 

•^1  \  * 

E.  by  S. 

3.E. 

E 

1 

Turning 
through  E. 
S.EIy. 

1  I 

S.EIy.* 

« 

2  .<3 

E  by  S. 

g 

S.E.  by  S. 

S 

1  ..  li 

S.E. 

i 

.1 

1 

B.  by  8. 

S.E.  by  S. 

?- 

S.S.E. 

i  11  3 

S.E. 

i 

‘i. 

Ely. 

a 

S.E.  by  S. 

3 

8. S.E. 

i  >.  3 

S.E. 

High 

water. 

■■ 

Sly. 

k  ..  xi 

S.E. 

i 

•  <1 

*  Or  turning  through  East  or  Woat. 


Rcfon'  lilgli  Aft«r  higli  a  I  Reforc  hl«:li  Aflrr  liliili 

wntcr,  Dover.  water.  Dover.  g  I  water.  Ik»vef.  water,  Do\c 


IX  THE  XOETH  55EA, 


103 


(.■O.MPABTMBNT  XVIII. 

On  tha  luii'allel  of  56'  X. 


i-  K, 

Courac'. 

Rate. 

Turning. 

W.  by  S. 

X.W. 

X.X.W. 

X.X.E. 

X.E. 

mj: 

E.N.E 

X.E.  by  E. 

V 

E.N.K 

E.  by  X. 

E  by  X. 

81nck. 
X.W.  Ijy  X. 
N.W.  by  N. 

x.x.w. 

N.  by  W. 
X,  by  E. 
X.E.  by  R 
E.X.E. 

E.  by  X. 
Ely. 

Ely. 


E.X.E. 

X.X.E. 

Nly. 

X.  by.  W. 
X.  by  \y. 
X.X.W. 
N.X.W. 
X.E. 
Ely. 
Ely. 

S.E.  by£. 


X.  K. 
Nly, 

X.  by  \V. 
X.X.W. 
X.X.W. 
X.X.W. 
X.W.  by  X. 
Nly. 

Sly. 

S.  by  W. 
S.W. 
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TIJJAL  STKEAMS 


Bcforo  hich  After  htch  I  B  I  I  lioforo  high  Aficrhlgh 

M'uLor,  borrr.  water,  Oo>  er.  I  ^  I  I  ^alcr,  ^vor.  water.  Uuver. 


IN  'i’HK  NORTH  SKA. 


166 


COMPARTilENT  XfX.— 


5-IC. 

6"  E. 

8’  E. 

4! 

'S 

Course. 

1 

Course. 

1 

Course. 

■' 

y.  by  E. 

a.s.E. 

N.E.  by  E. 

S.E.  by  3. 

□ 

N.y.E. 

4 

S.  by  E. 

a 

E.X.E. 

0 

Slack. 

II 

S,W.  by  S. 

Sly. 

X.E.  by  E. 

X.X.E. 

n 

□ 

y.W.  by  X. 

— 

X.  by  E. 

X.E.  by  E. 

X.E.  by  X. 

■ 

s 

> 

B 

N.  by  W. 

X 

X.  by  W. 

1 

X.E.  by  E. 

X.  by  W. 

>.6 

N.  by  E. 

X.  by  \V. 

N.  byE. 

Xly. 

X.E.  by  N. 

Xly. 

N.E.  by  X. 

N.E. 

X  0 

N.E.  by  N. 

2 

N.X.E. 

a 

X.X.E. 

"a 

X.X.E. 

X.E. 

3 

X.E. 

s 

X.E.  by  N. 

5 

X.E  by  E. 

3 

E.  by  2<-. 

3 

E.X.E. 

a 

0 

X.E.  by  N. 

0 

X.E.  by  E. 

E.  by  X. 

E.X.E. 

N.E.  by  N. 

E.X.E. 

COMPAETME^•T  XX. 
On  the  parallel  of  58*  N. 


3‘ W. 

j  a*  W. 

1  I*  w. 

Course. 

1 

Course. 

S 

3 

Course. 

.s 

Course. 

S.  by  E. 

1 

S.E.  by  E. 

S.  by  W. 

8.E. 

1 

'O 

S.E.  by  E. 

«> 

8.  by  W. 

«§ 

E.  by  N. 

z 

S.  by  E, 

S.  by  W. 

“S 

Ely. 

S.E. 

Slack. 

g 

Slack. 

Slack. 

N.W.  by  N. 

■g 

S.W  by  S. 

0 

N.X.W. 

K.  by  E. 

J2 

0 

a 

West. 

z 

X.W.  by  W. 

X.X.E. 

W.  by  X. 

g 

X.W.  by  W. 

1  X.E.  by  X. 

■§ 

w.x.w. 

1 

N.W. 

1 

:  X.E. 

J 

' 

Wly. 

3 

West. 

S.E.  by  S. 

1 

Wly. 

8.  by  E. 

'  . 

S.E.  byS. 

1 

I  I  Kuto,  f  knot 


!6G 


TII>Al,  STUKAMS  LV  THK  XOKTH  J^KA, 


COM  r A  ItTM KNT  XX.-  curtf  hi ved. 


lIolU-S.  1 

1 

,-E. 

3*E. 

Oour^f.  S 

—  1 

Course.  3  ^ 

CoUJ''t',  'S 

1 

'■  1 

S.  W.  by  S.  i 

S.W.  by  s. 

.S.S.E. 

,1 

W.  by  S.  .  il  1 

S.W.  by  W.  C 

S.  by  E. 

Slack.  .  Z  1 

W.  by  N 

Soutli. 

Slack,  Z  1 

i  ?  ■ 

N.W.  ■= 

'S 

S.  by  W. 

X.  >))■  E-  1  S 

1  N»y.  B 

1  Sly. 

N.  by  E. 

X'J-  % 

1  E..N'.E. 

J2 

s 

r» 

i  ®  ~ 

Xly.  - 

N.E.  by  E. 

■a^ 

N.  by  E.  S 

1  Xlj.  g 

'  N.E.  by  E. 

11' 

N.  by  K.  5 

-Xly.  1 

E.N.E. 

Turning.  £ 

1  1 

R.  by  .«». 

s* 

w  by  S. 

1  S.  E.  by  E. 

E.S.E. 

COMPARTMENT  XXI. 

On  the  perulle)  of  59'  X. 


a*  W. 

1*  W. 

1  . 

Course.  ' 

:> 

Course.  a 

I.' 


t 


S.S.W. 
fl.  hy  W. 
Sly. 

s.w.  u>  w. 

Wly. 

N.W.  by  \V. 

N,  W.  by  N*. 
X.W. 
w.  by  N. 
S.W.  by  W. 
S.W. 


s.s.w. 

9.S.W. 

S.9.W. 

SInck. 

SInck. 

Nly, 

N.W.  by  N. 
N.W.  by  N. 
N.W. 

S.W.  by  W. 
.S.W.  by  B. 


Course. 


S.W.  by  W. 
W.S.W, 
N.  by  E. 
.V.E.  by  N. 
N.E. 
N.E. 

N.E. 
E.N.E. 
S.E.  by  K. 

S.3.W. 
.S.W.  by  W. 


All  the  forcRolns  benrliik^  are  mngnftie. 


TIME 

or 

HIGH  WATER  ON  FULL  AND  CHANGE  DAYS; 

WITH  THE  RISE  OF  THE  TIDE 

AT  SPRINGS  AND  NEAPS. 


INDEX. 


P«Se 
.  188 
187,  18S 
178.  179 
.  209 
.  207 
20S,  209 


Adeo,  gulf  of,  and  Sokdtra  . 

Airica,  south  and  ensl  consts 
AfiiCA,  west  const  .  . 

AleutlAQ  islands , 

Ameiico,  Centra],  west  coast 
America,  north-west  coast  . 

America  fCentrnl  and  North),  east  coast  182 
America  (South),  east  and  north  coasts  .  180 
America  (South),  west  const  .  205,200 

AndimiaD  and  Nicobar  islands  .  .  102 

Arabia,  south-east  coast 
Arctic  regions  and  sea  . 

Atlantic  rslfliiils  . 

Anstralia  .... 


Babuyan  Islands . 
Bahamas 


187,  209 
178, 179 
1»9,  202 


Balabac  island  . 

.  193  ■ 

Bali . 

.  193  * 

Banka  strait  .  « 

.  102 

Burrow  strait 

.  187 

Bass  strait 

.  201 

licluchlstoii,  coast  of  . 

180,  100 

Bengal,  bay  of  .  .  . 

190,  101  > 

Bering  eca  and  strait  . 

.  200  ' 

Bermuda  .... 

.  152  ! 

Borneo,  China  sea 

.  IM  ’ 

British  Columbia 

207,  20S 

California  .... 

.  207 

Cambay,  gulf  of  .  . 

.  lOO 

Capo  Bretou  island  . 

.  185 

Chsgos  archipelago 

.  191 

Channel  islands  . 

.  176  , 

Ceylon  .... 

.  .  l»  1 

Chile  .... 

.  206, 20C 

Chiloe  archipelago 

.  .  205  : 

China  sen  . 

.  193-19C 

Chonos  archipelago 

.  .  205 

Cochin  China 

.  194,  105 

Comoro  islands  . 

.  .  101 

Cuba  .... 

.  181 

Durian  strait  *  .  . 

.  .  102  ' 

Ecuador  .... 

.  .  20C 

England,  east  coast 

.  .  173 

England,  south  and  west  coast 

.  lCO-171 

Europe,  west  coast 

.  177,  178 

FiL-roe  Islands 

170, 177 

Falkland  islaiids 

179.  150 

Fiji  isl.niids 

.  203 

Flores  sea .... 

.  .  103 

Foniiosa  .... 

.  .  104 

France,  uortii  coast  .  . 

.  175 

Fiiiidy,  bay  of  . 

.  184 

Galapagos  Isiniidi  . 

.  200 

Caspar  strait 

.  .  162 

Greenland,  west  co.*iit  . 

.  .  1»T 

Haiti  .... 

.  .  181 

Hindustan,  west  co.nfit .  . 

.  .  190 

Hudson  hay  and  strait  . 

.  167 

Juan  do  FlicA  strait  , 

Kamchatka  .  . 

Korea  .  . 

Kutch,  gulf  of 

Labrador  . 

Lapland 

Lawrence,  St.,  gulf  and  river 
Liu  Klu  Islands  . 

Lomhok 


Madagascar 
Magellan  strait  , 
M.ilacca  strait 
^[aldivcB  . 
Mediterranean 
Meiaco  Sima  group 
Melville  island  . 
Mexico,  gulf  of 
^fcxico,  west  coast 
Moluccas  . 


New  Hebrides 
New  Zealand 
Newfoundland 
North  sea,  ca-st  shore 
Norway 
Nova  Scotia 


Oregon 

fVrkoeys 

Pacific  islands 
P.aluwan,  co.'ists  of 
PnLngonln,  west  coast 
I’ei'hinu  gulf 
Pcni 

Philippine  Islands 
Prince  Edward  Island 


Queen  Charlotte  islands 
Ked  Sen  . 


Scotland,  west  and  cast  cuuats 
Scychclie  .irchipeiago 
Slictland  isles 


Spit/hcrgcii 
Siihi  sen  , 

Sumatra 
.Sumba  or  .Sniidelhont 
Sunibnwa  . 


Turlniy,  gulf  of  . 
Tasmania  . 

Ticri  n  del  Fuego 
Timor 

Tfirres  .strait 


Icel.nid  ..... 
ludiaii  ocean,  islands  . 

Ireland,  soiitlj  and  cast  coasts 
Irelnnd,  west,  iiortli  nml  east  coasts 


.Tamnica  . 

Japan 

Java  and  Jov.!  sen 


107,  lOS 
102,  103 


l.'nitcd  .States 


Vniicoiiver  island 
Veragiia 


West  Indi.'i  islands 
White  sea. 


Page 
.  20T 


198 

197 

190 


.  186 
.  177 
186,  180 


.  200 
.  203 
105,  190 
IbO,  187 
.  17C 
.  17(i 
184,  186 


202-2CH 
103,  lOi 
.  206 


200 

lO-i 


171-173 
.  191 
.  172 


.  177 
.  19C 


it  id  tiediralte 
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TIME 

OP 


HIGH  WATER  ON  FULL  AND  CHANGE  DAYS, 

AT  THE  PRINOIPAL  PLACES  ON  THE  GLOBE; 

AIlIiANGED  ACCORDING  TO  THE  APPARENT  PROGRESS  OF  THE  TIDE  IVAVE. 

With  the  rise  op  Tide  at  springs  and  neaps.* 

When  a  query,  thus  ?,  ia  placed  after  tlie  time  of  high  water  and  the  nae,  it  indicates  that  what  are 

given  are  approximations.. 

Abbreviationa  used. — Anch,,  anchorage;  Arch.,  archipelago;  B.,  bay;  Bk.,  bank;  C,,  cape;  Chan., 
channel ;  Cr.,  creek  ;  Dk.,  dock  ;  Entr.,  entrance  ;  G,,  gulf;  Hd.,  head  ;  Hr.,  harbour  ;  I.,  island  ; 
la,,  islands  ;  L.,  loch  ;  L.  V.,  light-vessel ;  Lt,  Ho.,  lighthouse  j  Mt.,  mount ;  N.,  north,  kc.  ; 
0.,  ocean;  P.,  port;  Pen.,  peninsula;  Pt.,  point;  R.,  river;  Rd.,  road;  Rf.,  reef;  Rk.,  rock; 
S.,  sea  ;  Sd.,  sound  ;  Sh.,  shoal  ;  St.,  Saint ;  Sta.,  Santa  ;  Str,,  strait ;  N.  C.,  north  cOaiat,  kc.  ; 
U.S.,  United  States. 


!  High 
water, 
full  and 

I  change.  Springs.  Neai». 


England,  South  ooast. 


Scilly  la.,  St.  Agnca 
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15 
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5 

47 
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5 

55 

136 
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6 

6 

12.4 
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6 
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64 

I  Weir  Hd.,  R.  Tamar  [ 
Warloigh  quay,  )  : 

R.  Tavy  \ 
Mavistow  ,, 
Rigbury  B.,  R.  Yealm 
,,  R,  Ernie 
,,  R.  Avon 
I  Bolt  Hd.  , 

I  Siilcombe 

,,  KingsLridge 
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I  Dartmouth 
j  Torbay 
I  Tcignmouth 
■  Exmonth  .  .  . 

'  Lyme  Kcgia  .  .  I 

Bridport  .  . 

j  Chesilton,  YV.  bay  , 

I  Portland,  bill  of  . 

I  ,,  breakwater 


tPoolc,  entrance 


*  By  the  rise  of  the  tide  is  meant  its  vertical  rise  above  tho  mean  low  water  level  of  spring  tuios. 
t  Over  a  considerable  length  of  coast  between  Portland  and  Selsca  bill  a  double  tide  is  e.vperieuced  ; 
the  first  high  water  occurring  more  or  less  in  consonance  with  the  progression  of  (he  tide  from  the  West, 
the  second  with  an  apparently  counter  tidal  undulation  From  tho  eo-stward,  (he  result  being  that  near  the 
eastern  limit  of  this  section  a  prolonged  rise  of  tide  is  caused,  which,  in  tho  Solent,  dcvelo^vs  into  two 
distinct  high  waters  with  an  interval  of  from  one  to  two  hours  between  them,  and  this  interval  inctvases 
progre.s.sively  along  the  shore  we.stward  of  the  Needles  to  three  and  Four  hours,  until,  as  Weymouth  is 
approached,  (ho  double  tide  corrc.spoiiding  more  closely  with  the  time  oF  low  water  becomes  in  Fact  a 
double  low  water,  and  is  locnllv  known  as  the  “guUler." 
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6  54 

6  56 

37 

373 

28il  1 
29  ' 

Hythe  pier 

i 

'  ( 

11  10\ 
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*  Loft*  ft'atcr  at  I'rcaton  is  the  same  at  spring}*  aiul  neaps,  and  is  represented  as  10  feet  on  the 
Kibble  Navigaticn  gauge.  This  datinii  is  2*37  feet  below  Ordnance  datum,  and  10  feet  above  the  low 
water  level  in  the  estuary. 
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‘  It  liaa  licen  observed  that  heavy  southerly  gales  rctliice  the  deuth  of  water  2  or  d  lift  helow  that 
shown  in  tho  Barnard  and  Palteficld  channels. 
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•  Oil  tlic  iiorlh  toast  of  fiance  ctiiiiiioctiol  siiiiiiga,  to  which  tho  souiidiiiga  oii  the  charts  arc  iciluccij, 
tall  2  lo  4  feet  below  ordinary  springs,  tho  latter  being  those  given  in  the  lido  Tables. 

t  At  Havre,  on  the  ImoucIi  coast,  tho  high  water  roinuins  atationury  for  one  hour,  with  a  rise  and  fall  of 
3  or  4  iuclies  for  anotlicr  hour,  and  only  rises  and  falls  13  inches  for  the  space  of  8  hours  j  this  long 
period  of  neai'lv  alack  water  is  very  valuable  to  the  troflic  of  the  port,  and  allows  from  15  to  10  vessels  lo 
enter  or  leave  the  docks  on  tho  same  tide. 
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Ramao  fiord 

10  58 

6  -7 

Trondhjt-m  B.  . 
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0  31 
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61 

n 
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0  30 
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41 
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Skaapenfjord  (be-  \ 

4  0 

6* 

tween  Hesto  and  r 
Sandol  .  .  1 

6  30 

71 

•  At  Gocrce  gat  the  flood  tide  runs  longer  and  rises  higher  with  northerly  and  westerly  winds,  wliile 
southerly  and  easterly  winds  cejnall}*  affect  the  ebb. 

t  During  heavy  galea,  the  tide  sometimes  rises  9  to  10  feet. 
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Gibraltar,  n«>v  mole* 
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Lequeitio.  . 

3 

0 

10^ 

8 

SoloveU  Rd.  . 
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*  Kortbcrly  and  weatarly  wiada  iucroasa  tha  tidal  range)  winds  from  opposite  directions  docrcaso  it. 
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Port  San  Julian 

10  45 

30 

Maranham,  San  Liiiz 

7  0 

\0\ 

lOj 

Sea  Bear  B, 

0  45 

20 

Manoel  Luiz  Rf, 

5  0 

12‘ 

Port  Desire 

0  10 

m 

San  Joao  Is. 

G  24 

14 

, 

■  Tova  I.  .  .  , 

n  45 

18 

7  30 

Port  Sta.  Elena 

4  0 

17 

,,  anchorage 

8  15 

tCracker  B.  , 

7  15 

13  ? 

10  ? 

Pars,  Dontro  Chan.  . 

10  51 

10 

j  Port  lladryn  . 

7  16 

13<t 

10 

,,  anchorage 

11 

K.) 

1  ,,  San  Josef 

10  0 

30 

25 

Uonani  R. 

0  38 

19 

Port  San  Antonio 

10  45 

18-30 

Cape  Cachipour 

5  52 

7-10 

Rio  Negro 

11  0 

14 

10 

Cayenne  R. 

4  37 

5-7 

,  San  B1a.s  ,  , 

1  30 

12 

10 

Satut  Is.  , 

4  25 

6-10 

Union  B.  .  . 

3  10 

12 

0 

Maroni  R. 

5  0 

9 

6 

1  Colorado  R. 

4  0 

0 

74 

Surinam  . 

G  0 

9-10 

.'i-C 

Port  Belgrano  . 

0  0 

16 

13 

Nickerie  R. 

4  30 

9> 

tRio  de  la  Plata 

Cappename  R.  , 

5  30 

8 

1  C.  San  Antonio 

10  0 

5.^ 

10 

81 

51 

,,  Sanboroiibon  B. 

10  tr, 

6 

Berbice  . 

4  30 

8-10 

1  Indio  Pt.  . 

4 

Deincrara  R.  . 

1  28 

9 

,,  Barragau  B. 

7  0 

5-9 

Orinoco  R.,  entr. 

6  0 

3 

„  Buenos  Aires  , 

fi  0 

3-5 

Trinidad,  Maracas  1>. 

3  30 

5 

4 

,,  ilonte  Video  . 

2  30  1 

U-5 

,,  Boca  Mono  . 

3  50 

4 

u 

,,  Castillo  B. 

S  30 

2 

,,  BocaGmiidc 

3  30 

4 

2i  * 

Rio  Grande  do  Sul  . 

15-2 

,,  Ciirenage 

4  20 

4 

24  ' 

Santa  Catfaarina  1.  , 

2  45 

6 

15 

„  port  of  Spain 

4  30 

4 

3 

Paranagua  » 

3  0? 

6A 

,,  San  Fernando 

4  88 

5 

3 

•  In  February,  1891  (moon’s  age  7‘*  4),  the  tide  was  observed  to  fall  for  about  2  linurs,  it  thvii 
(about  one  foot)  for  2  hours,  and  again  fell  quickly  for  about  2  boms.  If.Ar.S.  Cleopfilra. 
t  In  Apil  1871,  a  rise  of  from  20  to  25  feet  was  observed  in  Nuevo  gulf. 

X  After  heavy  gales  fi'om  S.  E.  to  S.W.,  the  water  in  the  Rio  de  la  Plata  niny  vise  8  feet  above  tin 

soundings  shown  on  the  Admiralty  Charts  ;  and  continued  winds  from  N.N.K.  to  N.N.W.,  muy  oaus< 

the  water  to  fall  to  4  feet  less  than  the  soundings. 
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1 

High 

nlie.  ^ 

1  Plftce. 

full  .anrl 
clinnge. 

SprlQga. 

2«eaps.  1 

1 

h.  m, 

ft. 

ft. 

Trinidad,  Icacoa  Pt.  . 

4  14 

7 

4 

,,  Guaya-  1 

4  26 

7 

4 

guayare  B,  .  f 

Carenero  Hr.  . 

10  0  ? 

2? 

Maracaibo,  G.  of 

5  16 

24 

Saranilla , 

3  2 

Cartagena  . 

11  0 

14 

1 

'  Ctledonia  Hr.  . 

11  40 

1 

j  WrM  India  Ulands. 

I  Tobago  . 

3  0 

4 

2 

1  Grenada,  St.  ) 

■  George  Hr,  ,  \ 

•2  40 

H 

i 

'  Grenaainca 

3  0 

n 

St.  Vincent,  i 

Kingstown  .  \ 

3  0 

14 

1 

Barbados,  Carlisle  B. 

3  0 

3 

St.  Lucia  (P.  CftS-  \ 
tries)  .  ,  J 

2  36 

2! 

Martinique,  Fort  \ 
Royal  .  .  / 

4  0 

1-U 

La  frinifd  B.  . 

U! 

1  Prince  Bupert  B,  | 

1  Dominica  ,  ( 

1  30! 

14 

Roseau  R>1,,  Dominica 

j  1  30! 

u 

Saintes 

!  6  45 

1  Guadeloupe,  Poiiite  ) 

'  a  Pitre  .  \ 

1  10  0 

u 

English  Hr<,  | 

1 

Antigua  .  i 

*  Cliristiansued.  t 

i 

1  .Santa  Crux  .  ^ 

•¥ 

.  Aoegada 

9  0 

14 

1  Virgin  Is.,  GordaSd. 

8  30 

1,1 

1  Tortola  .  , 

8  30 

l-i 

St.  Thomas  Hr. 

irr. 

1 

Culebra  or  Pass-  "1 

I.  .  .  j 

U  0 

1 

1  San  Juan,  Puerto  Rico 

8  2 

u 

P.  Ponce 

2  0? 

2  / 

j  Mona  I.  . 

6  20 

2-4 

[  {Bahamas.) 

Turks  Is, 

7  40 

3 

liiagua  ,  . 

1  8  0 

34 

2 

.Miraporvofl  , 

9  30 

3 

2.) 

Crooked  1. 

7  0 

2.'. 

Clarence  Hr,,  Long  1, 

8  SO 

4 

2i 

Esuina 

'  7  20 

2.». 

>Vax  cay  Cut  . 

7  45 

4 

Blulf  cay,  Ship  Cli,  , 

,  7  45 

4i 

Ragljed  I. 

^  8  0 

3 

,  Miicaras  Ef. 

7  40 

p, 

'  Lobos  cay 

i  7  40 

3 

Giiinchoscay  . 

1  7  40 

3 

Anguila  Is.,  Cay  \ 
Sal  Bk.  .  1 

S  4u 

34 

Gun  cay  , 

8  30 

3 

.Siirnii)  cays 

7  0 

4 

.S.  W.  bay 

7  30 

4 

Place. 

High 
water, 
full  aud 
clinnge. 

Hlie. 

Springn, 

Nenpa, 

h.  m. 

ft. 

ft. 

N&ssatl  .  • 

.  7  30 

4 

3 

Hanover  Sd. 

.  '  8  16 

4 

8 

Salt  Cay  ancLorngt 

.  8  15 

4 

3 

Douglas  road  . 

.  8  SO 

4 

Royal  island 

7  45 

34 

Abaco  .  * 

.  8  0 

3 

Whale  oay  . 

.  8  0 

Memory  Rk.  . 

.  7  50 

3 

{Haiti  or  St.  Domingo.) 


Samand  B. 

9 

30?  1  31 

Port  Plata 

7 

30  1  3  ? 

^lanzanillo  6.  . 

7 

0  i  4-5  ? 

Fort  Dauphin  , 

7 

0  !  64 

Cape  Haiti 

6 

0  '  3 

Acul  Hr. 

.  6 

0?  3? 

Gonoivea  B, 

.  8 

011  11 

Bay  of  St.  Mark 

8 

01  !  11 

Port  au  Prince 

.  8 

111  11 

Cafniitcs  . 

.  8 

011  11 

Aux  Cayea  B,  . 

irr.  '  2-3! 

Flaniand  B.  . 

1  2-3 1 

St,  Louis  B.  . 

■-I 

2-3! 

Aquin  B.  . 

'  2-3 

Jncmel 

!t 

2-3  1 

St.  Domingo  . 

'  2! 

Cuba.) 

Havana  .  • 

8  14 

3 

Matan;^n8 .  . 

n 

Piedras  cay  . 

8  0 

24 

Bahia  do  Cadiz  cay  . 

9  20 

3 

C.ay  FranoA^ 

6  0 

24  1 

Port  Cayo  Moa 

8  9 

2.4 

,,  Taco 

S  49 

.  2v 

,,  Mnravi  ,  . 

7  56 

2 

,,  Barncoa  .  . 

7  *23 

2 

,,  M.ala 

G  49 

2V 

,,  Baitiquieri 

9  7 

2! 

Santiago  do  Cuba 

8  30 

0 

Manzanillo 

10  40 

4 

Santa  Cruz  .  . 

noon. 

4 

Port  Xagua 

4  57 

2 

Cape  St.  Antonio 

{Jamaica.) 

Moraut  .  . 

i-li 

Port  Koval 

!  11  0  1 

1 

Dry  Hi-;  . 

8  45  ! 

1 

Pedro  Bk. 

8  45  ? 

1.4 

(;raiKl  Cayman 

9  25  ' 
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High  Kwe- 

water, _ 

full  and 

change.  Springa.  Xeaps. 


1,1.  dock-J  I  3j  I 

Ctntral  und  liorlh  America^  East  coa<t.  {^Isthmus 
of  Panama  lo  the  northward.) 

Colomhio  B.  .  .  0  20  i 

^^anllinga  Hr.  ,  Q  50  j  | 

Colon  .  »  .  1  ^ 

Grcytowii  (San  1  «  I 

Juan  del  Norte)  J  9  0.  f-2 

Blewfield  .  .  i  60  2 

Corn  Is.  .  .  .  1  45  2  | 

Colonihilla  cay,  1  ^ 

Pcnrlcays  .  \  2  0  2  ' 

Cane  Gracias  Hr.  .  10  30  2 

I  Ola  Providence  .  in-.  1  I 

Serrana  Rk,  .  .  o 

.Scrrnnilla  Bk.  .  .  irr,  2 

Bonacca  Id.  .  .  g  0  lA 

Hovnl  Hr.,  Koataii  .  7  45  3A 

Belize  ...  1 A 

Cozumel  .  .  8  30  1?. 

Mugucrcs  Hr.  .  9  30  U 

Cai^e  Catocho  .  9  30  U 

Sisal  ...  2* 

Cay  Arenas  .  noon.  1.5-2 

Canipeclic  1  46  ’2A  2 

Triangles 

Areas  cays  .  noon. 

Laguna  de  Termiiios  noon.  l.» 

Coatzncoalos  R.  ent.  irr.  l’ 

Vera  Cruz  .  .  I  2-4 

Tampico  .  .  2  30?  j  2? 


St.  George  Sd. 

middle  entrance 
Apalachicola  B. 

•St.  Marks 
Cedar  cays 
Tampa  B.  . 
Boca  Giniide  . 
Tortiigris  , 


change. 

Springs. 

Ne.ni'i 

h.  m. 

ft.  1 

ft. 

-1 

1  31 

IJ 

2A-4 

ij 

1  14 

3 

21 

0  51 

25 

11  ti 

li 

H. 

1  9 

u 

f 

9  44 

n 

u 

1 

an. 

9  10 

1}  ! 

9  30 

15 

1}  ; 

Unitut  Stales,  East  coast. 


Lower  Matacumlie  B, 

S  23 

2J. 

1.2 

Indian  cay 

8  23 

2i 

Sand  cay  , 

8  (0 

2 

Cape  Florida  . 

8  36 

U‘ 

It 

i  Indian  River  inlet  . 

7  23 

u 

Cape  Canaveral 

7  0? 

4-6 

i 

Mosquito  inlet . 

7  44 

2'; 

n 

'  St.  Augustine  inlet  . 

8  10 

4i‘ 

St.  John  R. 

7  43 

1  Cumberland  Sd. 

7  4S 

0  ' 

St.  Andrew  Sd. 

7  41 

ri 
*  -1 

6} 

St.  Simon  Sd.  . 
Dol»c>y  Lt.  Mn,  . 
Saijel'o  Sd. 
Os.«ab.aw  St). 


H 

St.  Catherine  Sd. 

8 

37 

S 

noon. 

U 

Fort  Pulaski,  Sa-  | 

1.S 

noon. 

1.5 

vannah  entr.  j 

7i. 

irr. 

1 

Savannah,  citv 

8 

14 

2-4 

Port  Royal  Sd. 

7 

32 

2  30 1 

2! 

St.  Helena  Sd. 

7 

R 

0,'. 

North  Edi.sto  R. 

10 

CJ 

,  .S'oiUh  coast.* 

Clmrleston  . 

24 

55 

Bulls  Island  B. 

7 

16' 

irr. 

5-U 

Winyah  B.,  entr. 

7 

43 

•t 

'V 

? 

Georgetown 

8 

40 

irr. 

1  , 

Cape  Fear  R.,  \ 

10 

Smithville  .  j 

2t 

H 

Wilmington 

g 

0 

3 

irr. 

2*  . 

H 

Beaufort  Hr,  . 

7 

21 

3 

irr. 

2i 

i5 

Ocracockc  inlet  « 

7 

4 

24 

irr. 

2 

H.Tlter.13  inlet  , 

7 

0 

0 

irr. 

n 

1.5? 

irr. 

' 

{C/iesapenL-r  bay  and  rivers.) 

irr. 

1-2  • 

1.5 

Cape  Henry  .  .  . 

7 

55 

3 

irr. 

1-2 

,,  Charles  .  .  | 

Old  Point  Comfort  .  i 

7 

51 

3.4 

irr. 

25-4 

8 

46 

3 

James  H.,  City  Pt.  . 

2 

Brazos  Santiago,  entr. 
San  Lui.s  pa?%s,  Texas. 
Galveston  , 
Sabine  pass 
Calcasieu  R. 

Vermilion  B.,  entr.  . 
Atclinfalayn  B. 
Tiinb.nllier  B.  . 
Barataria  B.  . 
Mis.sissippi,  S.W.  jiassj 
Biloxi 
Jlobile 
Pensacola 

St.  Andrew  B.  .  .  I 

St.  George  Sd.,  west  1 
entrance  / 


*  From  the  United  .States  coast  survey,  the  times  of  high  water  being  the  corrected  and  not  tlie 
Vulgar  establislirnenf.  The  tides  of  ports  in  the  gulf  of  ilexico  westward  of  cape  St.  George  or.’ 
usually  single  flay  tides,  the  ri.so  and  fall  iiicrcasing  or  decreasing  with  the  moon’s  declination.  Tiie 
rise  Olid  fall  being  so  small,  the  timc.s  and  heights  are  both  much  Influenced  by  the  winds.  Between 
cape  St.  George  and  cape  Florida  there  are  two  tides  during  the  twenty-four  hours,  subject  to  a  large 
diurnal  inequality. — T’i'da  Tables  for  the  United  States. 
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High 

Riic. 

water, 

full  and 
change. 

Springs. 

Neaps. 

h. 

m. 

ft. 

ft. 

Richmond 

4 

28 

Zk 

21 

York  R.,  Moodys  1 
wharf  ,  .  ) 

9 

35 

3S 

FianlcaUnk  R.,  1 

10 

Cherry  Pt.  .  j 

11  1 

Tappahannoek  . 

0 

42 

'  Rappahannock,  1 

3 

n 

O  1 

Saunders  wharf  J 

Potomac  R.,  Pt.  ) 
Lookout  .  \ 

0 

32 

2 

11  ! 

Blackistonc  1.  . 

1 

37 

2-3 

1  Liverpool  Pt.  . 

5 

57 

2-3 

I  Washingtou  Navy’  | 

1  yard  .  .  / 

7 

43 

2-3 

;  Patuxent  R. 

1 

16 

2 

\h  1 

Annapolis 

4 

38 

1 

I 

Chester  R.,  Rock-  | 
hall  Cr.  .  .  / 

6 

23 

•.ii 

1 

Patapsco  R.,  Bod-  i 
kin  Pt.  .  .  j 

5 

42 

u 

1 

Baltimore  . 

6 

33 

li 

U  1 

1 

{Dtlaxcart  bay  and  river. 

Cape  Henlopen 

8 

I.*) 

IS 

Delaware  break-  ( 

water  .  i 

8 

0 

4^ 

31 

C.  ilay  . 

8 

17 

5'. 

14 

Egg  1.  Lr.  Ho.  . 

9 

4 

( 

a 

Mahon  R. 

9 

10 

7 

li 

Newcastlr 

11 

16 

61 

-•1 

Philadelphia 

1 

22 

•■■■i 

{Xew  Jersey.) 

Cape  May  landing  . 

8 

19 

6  . 

5 

Cold  Spring  inlet 

7 

32 

61 

11 

Little  Egg  Hr. 

7 

30 

■14  1 

34 

(Zoni;  Island  sound. ) 

Watch  hill 

9 

0 

3 

2} 

Stoniiigtou 

9 

0 

31 

2J 

Little  Gull  I.  . 

9 

38 

3 

2i 

New  London  . 

9 

28 

3 

24 

New  haven 

11 

16 

6k 

34 

Bridgeport 

11 

11 

8 

61 

SlioOield  I. 

10 

58 

61 

74 

Lloyd  Hr. 

11 

] 

8,J 

7J 

Oyster  B, 

11 

7 

81 

8 

Sands  Pt.  .  . 

11 

IS 

9 

1  New  Rochelle  .  . 

11 

22  ' 

8A 

7S  , 

Throgs  neck 

11 

20  j 

si 

7j 

Uigh  I 

water,  ; _ 

full  and  I 

change,  j  Springs.  .  Neapi. 


(.Veu>  York.^ 


Sandy  Hook 
New  York,  Go-  I 
veruor  I,  .  / 

Tarrytown 
Hell  Gate  ferry 


{Long  Islaiul  aound  to  Portland. ) 


Point  Judith  . 
Newport  .  . 

Providence  . 

Now  Bedford  . 

Bird  1.  Lt.  Ho. 

Cuttyhunk 

Quicks  liole,  S.  aide  . 

,,  N.  aide 

Kettle  cove  . 
Woods  holl,  out!'.  '| 
from  Viiioyuvd  > 

Sd.  .  I 

Wooils  holl,  enir.  I 
froiu  Buzzard  11.  / 
Tarpaulin  cove 
Gay  Hd.  . 

Meccinaha  bight  . 
Holmes  hole 
Edgartown 
Hyanuis  . 

Nantucket  . 
George  shoals 
Mouomov  . 

Cape  Cod. 
Provincetowu  . 
Wellfleet  . 

Barnstable  . 

Plymouth  . 

Boston  LI.  Ho. 
Boston,  Charlestown 
Salem 

Gloucester  Hr, 

Roekport 

Annisouain 

Ipswicn  .  j 

Newburyport  .  .  , 

Portsmouth  .  •  I 

Richnioud  I.  .  . 

Fortlaud  .  .  .  j 

Kennebec  R.  (Han-  |  I 
niwullsPt.)  .  i’ 

Herring  gut  .  . 
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i 

High  j 

Rile.  1 

nigii 

Rise. 

Place. 

water,  I 

Place 

full  niui  ' 

full  and 

1 

change,  j 

Spiiiiga.  1 

N'capi. 

change. 

.Springs. 

NcajiS. 

h,  m. 

it 

ft. 

1i.  m. 

ft. 

ft. 

Mount  Dosert  I.,  1 

11  2 

10.^  1 

Grindstone  I.  . 

11  47 

41 

34J| 

S.W.  Hr.  / 

Folly  Pt.i  mouth  of) 

11  49 

45 

38 

•1  M’iiiterHr. 

Narmguagus  13, 

Little  K.  . 

10  52 

113  I 

10-4 

Fotitcodiac  P.  j 

10  28 

10  58 

124  ! 

15|  ' 

Cumberland  basin,  \ 
Sackvillo  ,  j 

11  55 

454 

38 

Monckton  railway  . 

0  IS 

47 

376 

Bay  of  Fundy^  Noia  Scotia. 

Nova  <S'M^ia. 

Gape  Sable,  Bar- 1 

Negro  Hr. 

8  12 

7 

5} 

rington  B.  V 

8  27 

8)^ 

64 

Shelburne  .  . 

8  4 

7 

56 

Clnm  Pt.  ) 

Rugged  I. 

7  59 

76 

6 

,,  Clarke  Hr. 

Seal  1.,  Capo  Sable  . 

8  58 

11 

9 

Port  Mouton  ,  . 

7  54 

76 

fij 

9  49 

12} 

lOJ 

Liverpool  B.  .  . 

7  50 

8 

5 

Pubnico  . 

9  25 

12 

10 

Port  iledway  . 

7  50 

8 

5 

Argyle,  Jones  Ancli, 
Ellenwoods  Anch. 

9  27 

12? 

]0.\ 

Cape  la  Have,  ) 

5J 

9  54 

13 

loi 

Spectacle  I,  .  f 

Clieboguc 

10  4 

15 

113 

La  Have,  Crooked  \ 

?4 

Yamionth  , 

10  9 

16 

13 

clinn, .  j 

,,  Moshers  ].  . 

,,  Getsons  cove . 

East  Sandy  cove,  ) 
St.  Mary  B.  .  \ 

10  33 

21. \ 

17} 

7  51 

7  55 

7 

7i 

53 

6 

Petit  passage  , 

10  41 

22 

18 

,,  Bridgewater  . 

8  6 

8 

6 

Grand  passage  .  . 

Sandy  cove,  St.  J 

10  43 

10  47 

203 

23 

17 

19 

Lunenburg  13.,  i 

Spindlers  cove  f 

7  54 

74 

6 

Mary  B.  .  { 

Mahone  B. ,  Heck-  1 

^  .r 

Digby  gut  . 

11  0 

27A 

23 

/4 

I’ort  George 

11  17 

32 

28 

,,  Princes  inlet 

7  42 

7+ 

6 

Isle  Haute  . 

11  21 

33 

28A 

,,  Ham  I.  , 

7  47 

7J 

7A 

6 

Black  Rk. 

11  29 

36 

31 

7  43 

66 

Sjtenscrs  Anch. 

11  42 

39 

33 

7  44 

63 

Pni-rsboro,  basin  of) 

0  17 

43 

371 

Little  Tancnck  I. 

7  43 

7:1 

6 

Mines  .  .  | 

Horton  blulf,  basin  i 

St.  Margaret’s  B.,  ) 

7  47 

7.4 

6 

of  Mines  .  f 

40 

7  46 

76 

6 

X*jQel  13.,  basin  of) 
Mines  .  .  j 

0  41 

50^ 

436 

Prospect  R 

Halifax  Hr.  ,  , 

7  43 

7  49 

7 

6 

6 

5 

Jeddore  Hr.  .  , 

7  46 

6.V 

Sliip  Hr.  , 

7  54 

66 

46 

1 

Sheet  Hr, 

8  6 

66 

66 

46 

Bay  of  Fundy,  New  Brunswick. 

Beaver  Hr,  , 

7  40 

4 

Mocliias,  Seal  I. 

Lisconib  Hr. 

8  0 

66 

46 

11  5 

18 

14} 

Island  Hr.,  Country  ) 

66 

66 

Seal  cove,  Grand ) 
Manan  .  .  / 

;  10  64 

20 

15 

Hr.  .  .  / 

Whitehaven 

8  0 

56 

46 

*Urand  Hr.,  Grand) 

21 

174 

7  SO 

4 

Italian  .  .  f 

,,  S.  side 

6  30 

4 

b'iah  Hd.,  Grand  1 
Mannn  ,  \ 

11  16 

226 
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Criiso  Hr, 

Crow  Hr. . 

7  48 

8  0 

66 

6.^ 

46 

H 

McstQuoddy  , 

11  12 

21 

17 

Guysboi'oiigh  . 

8  20 

66 

46 

Cainpobcllo  ) 

11  21 

236 

20 

Poniquet  . 

9  15 

4 

21 

(M'clchpool)  .  I 

Antigonisj]  Hr. 

9  0 

* 

2 

St  Andrew  , 

11  82 

25 

2U 

Cape  GcorKO 

9  15 

4 

2 

L'EtangHr.*  . 

11  19 

236 

20 

ilcrigomlsh  , 

10  6 

54 

34 

Lepreau  , 

11  18 

241 

21 

tPictou  Hr. 

10  0 

6 

4 

St.  John  Hr.  , 

11  21 

27 

23 

Caribou  Hr. 

10  0 

6 

4 

Qnaco 

11  35 

30 

25 

Ainet  Sd. 

10  0 

8 

5 

Spicers  covo  (ncar1 

11  35 

37 

306 

Tataniagouchc  . 

10  0 

8 

5 

C.  Chignecto).  j 

Wallace  Hr. 

10  30 

8 

5 

*  In  September  1870,  a  rise  of  30  feet  was  observed  both  at  Grand  Manan  island  and  L’Etang  harbour, 
t  The  tides  are  subject  to  a  large  diurnal  inequality. 
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Place. 

tllgh 

1  water, 
full  and 
change. 

^  Itiae. 

Springs.  |  Neaps. 

! 

h.  m. 

ft. 

ft. 

Pugwash  Hr.  . 

'  10  30 

7 

4 

Bay  Verte 

10  0 

g 

5 

Prince  Edicard  inland. 


East  Pt.  . 

8  30  ' 

3i 

Boughton  Hr.  . 

8  40 

5 

Cardigan  B. 

8  40 

5 

Cane  Bear 

g  0 

6  < 

Hillsborough  K.,  I 

Charlottetown*  I 

10  46 

n  1 

Hd.  of  river  . 

11  0 

Crapaud  . 

10  0 

1 

8  t 

Bedeque  Hr. 

10  16 

7 

Egniont  B. 

3  0 

4 

Miniraegash 

3  30 

6 

1  Cascumpequo  Hr, 

5  40 

3 

'  Richmond  B.  . 

6  0 

3 

Ciipe  'I'urncr 

3  10 

4  , 

1  Grand  Rustico  . 

Q  40 

Tracadie  . 

7  0  1 

3i 

1  St.  Peter  Hr,  , 

8  30  • 

1 

n 

3.t 

3 

5 

7 

6 
5 
2 
3 
2 
2 
2 
2 
2 


CV<y  e  lirtion  Uhind. 


Gut  of  Canso,  N.  1 

g  15 

4 

2 

entrance’  / 

,,  P.  liasliii^i’i 

9  10 

4.Jf 

3 

Port  Hood 

9  0 

■ii 

2 

Mabou  11. 

9  0 

4 

2 

Clieticaii  . 

8  16 

3.\ 

2 

Cape  Nortli 

8  0 

4 

3 

St.  Anne  B. 

8  34 

6 

4.\ 

Sydney  Hr. 

8  16 

6 

4 

Mcnauou  B. 

8  16 

5.1 

Loui.sburg  Hr. 

8  0 

5 

4 

St.  Peter  B. 

7  30 

6 

4 

Poulanient  B.  . 

7  50 

6 

1 

Habitants  Hr.  . 

8  20 

6K 

i:l 

BearHtl..  . 

8  30 

4A 

3 

Arichat 

8  10 

6 

4 

Labrador  and  North  shore  of  fjulJ  of  Si.  Lav:rcnec. 

Eclipse  Hr. 

5 

Naclivak  B. 

7  8 

5 

3J 

Nain 

7  0 

61 

Ford  Hi’.,  Paul  I. 

6  46 

64 

1 

Hopedale . 

6  38 

7 

4 

Aillik  B.  . 

7 

Webeck  . 

6  21 

7 

4 

Holton  Hr. 

6  44 

6} 

4 

Ice  Tickle 

6  20 

7 

4 

Run-by*gucss  . 

7  6 

6if 

Pomeroy  inlet,  ( 

7 

4 

Indian  Hr.  .  { 

High 

Itiao. 

Place. 

water, 

full  mill 

change. 

Srrlaga. 

Neui*s. 

• 

li.  m. 

ft. 

ft. 

liigoulette 

7  37 

4 

34 

Pottle  cove 

6  57 

6 

Charles  I. 

7  30 

6-7 

4.t 

Independent  Hr. 

6  51 

C’urlew  Hr. 

6  40 

41 

Indian  Tickle  . 

6  37 

6 

4 

Domino  Run  Grog  1. 

7  23 

31 

Domino  Hr. 

7  4 

5.4 

31 

Punchbowl 

6  59 

54 

41 

Frenchiiiaii  Run 

7  13 

61 

3 

Seal  la.  . 

6  39 

54 

4 

Comfort  bight  . 

7  3 

5.4 

2.^ 

Venison  Tickle 

6  47 

54 

4 

Dead  Is.  . 

6  61 

54 

31 

Square  I.  Tickle 

7  14 

41 

3i 

Occasional  Hr. 

6  48 

34 

Fishing  Ship  Hr. 

6  51 

54 

4 

Francis  Hr.  bight 

6  40 

5 

34 

Little  Hr. 

7  4 

4 

Spear  Hr. 

7  22 

4 

ii 

3 

Potty  Hr. 

7  12 

. 

34 

St.  Lewis  Sd.  . 

6  40 

3 

1 

Assi^ses  Hr. 

7  5 

4 

■ 

sa 

Fall  Hr.,  Tele- | 

6  40 

31L 

graph  Pt.  .  1 

Cnatenu  B. 

7  16 

4 

24 

Red  B.  .  .  . 

8  10 

2 

Pinware  B. 

9  10  i 

4 

2:1 

Fortean  B. 

10  25 

6J 

3 

Bnidore  B. 

10  35 

4? 

2,V 

Belles  Amour  Hr. 

9  0 

41 

24 

ilistanoque  Hr. 

10  30 

6 

3 

Antrobus  I.  . 

10  30 

5 

3 

Wapitagim  Hr. 

10  30 

6 

3 

Coacoacho  B.  .  . 

10  30 

5 

3 

Kegoshka  B. 

10  45 

5 

! 

3 

LitlleI4atashquan  Plr. 

11  0 

5 

1 

3 

Appeotetat  B.  . 

11  10 

5  f  ' 

3? 

Betchewun  Hr. 

11  32 

5 

3 

Clearwater  Pt. 

11  30 

6 

3 

Mingan  Plr.  . 

1  16 

6 

4 

..  I.  .  . 

1  30 

6 

4 

Anticosti  I.,  Heath  Ft. 

11  20 

41 

2.4 

,,  Bear  B. 

1  10 

5 

3 

„  West  Pt. 

2  0 

6 

4 

,,  South-  1 

west  Pt.  j 

1  56 

6 

4 

Cawce  Is. 

1  50- 

9 

6 

Egg  I.  .  .  . 

Bay  of  Seven  Is. 

2  0 

1  40 

•11 
•  9 

6 

5 

Jiiver  St.  Latorenee. 

Point  do  Monts  . 

noon. 

12 

6 

Capo  Chatte 

noon. 

13 

8 

Goodhout  R. 

1  52 

11 

6 

St.  Nicholas  Hr. 

1  55 

12 

7 

^[anicouagan  R. 

2  15 

12 

7 

Matanc  R.  .  . 

2  15 

11 

7 

Little  Metis  . 

2  10 

!  13 

■  8 

Bersimis  R. 

2  6 

12 

7 

*  There  is  coDsidcrable  diurnal  inequality  in  height  of  the  tides,  which,  however,  principally 
affects  low  water  level  ;  consecutive  high  waters  varying  from  3  to  16  inches ;  the  low  watei-g 
3  inches  to  3^  feet.  q  2 
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water, 

full  and  I 

change.  '  Siiriiigs.  j  Neaps. 


Bic  1.  .  .  . 

Port  Neuf 

Saguenay  K.,  Ta-  1 
Jousac  I 
,,  Chicontim 
Green  1.  .  . 

Brandy  Pota  . 
Riviere  du  Loup 
Orignaux  Pt.  . 
Coudres  I,,  Prairie  B 
L'lfliot  . 

Grosso  1.*  . 

Bcrthier  pier  , 
Orleans  I.,  North 
traverse  . 
Orleans  I.,  St. 

Laurent 
Quebec  .  . 

Carougc  R. 

Frechette  I, 

Port  Neuf 
Grondino  . 

Cape  Rooho  . 
Batiscan  .  . 

Champlain 
Three  Rivers  . 


SoiUK  shert  of  Gulf  of  Si,  Lawronee, 
St.  Paul  I.  .  .  8  40  I  6 

Magdalen  la,  .  .  8  20  3 

Mount  Louis  B.  .  2  0  6-8  i 

Magdalen  R.  .  .  1  16  5_8 

0asp4  basin  .  .  I  2  40  5  i 

Carleton  Pt.  .  .  30  6 

iJalhousie  Hr.  .  .  3  10  9 

Uampbelltowij,  i 

Riatigouche  K.  /  ^  ® 

Bathurst  ...  3  15  7 

Shippigan  .  .  3  42 

C'araqiiette  Hr.  .  2  40  6 

Miscou  ...  2  30  5 

Miratnichi  B.,  Port- 1  . 

.ge  I.  .  .  I  ^  ‘ 

Slieldruko  I.  .  .  6  0  5 

Beaubere  L  .  .  6  SO  6 

Escnniinac  Ft, .  .1  4  10  4 

Richibucto  R.  .  .  I  3  30  4 

Buctouche  K.  ,  .  >  7  0?  41 

Cocagne  R.  ,  .  7  30 1  4  I  < 

Sliediac  Hr.  ,  ,  j  noon.  4 1  [ 

Jourimain  I,  ,  .  '  9  30  6 


liliquclou  Kd,  . 

St.  Pitrre  .  , 

Limalin  Hr.  .  , 

Great  Laun  .  , 

Great  St.  Lawreuce  1 
Hr.  .  .  J 

Burin  Hr.  ,  , 


Newfoundlaiid, 


8  33 

31 

8  33  J 

94 

4h 

8  25  1 

n 

si 

8  15  , 

r  i 

4 

8  30  j 

7  ! 

4 

8  45  i 

9J  1 

I  Flat  Island  cove 
Oderin  . 

Burnt  Is. 

.  St.  Kyrans 
Great  Sandy  Hr. 
Woody  Is. 
Jean-de-Gaunt  I. 
Buffett  Hr, 

Little  Pinchgut 
Famishgut 
Little  Placentia 
Placentia  Hr.  . 
Cape  St.  Mary 
North  Hr. 

St.  Mary  Hr.  . 
Trepasscy  Hr.  . 
Cape  Race 
Ferryland  Hr.  . 

.  St.  John’s  Hr. . 
i  Spaniards  B.  . 

Harbour  Grace 
'  Carbonear 
'  Hunts  Hr. 

I  Hearts  Content 
Bull  I.  . 

I  Deer  Hr, 

Random  Hd.  Hr. 
Smith  Sd. 

Trinity  Hr. 
CaUlinn  Hr.  . 
i  Bonavista 
Kings  cove 
Goose  B.  .  . 

Barrow  Hr. 
Freshwoter  B.  . 

'  Pools  Hr. 

Funk  I.  , 

I  Gander  B. 

Fogo  I.,  Fogo  Hr. 
Seldom-coiiic-by 
Change  I. 
Touliuguet  Hr. 
Exploits  Burnt  Is,  ] 
Fortune  Hr. 
Leading  Tickles 
Troy  Town  Hr. 

,  Cutwell  Hr. 

'  Malls  B.  . 

.  Little  B.  . 

Green  B.,  N.W.  ar 
I  Snooks  arm 
Paquet  Hr. 

Fleur  do  Lis  Hr. 


C.^nada  B. 

C.  Rouge  Hr.  . 
Croc  Hr.  . 

Four  Hr.  .  . 

How  Hr,  . 
Cr«imaill&ro  Hr. 


full  :)n<l 
change. 

Spring!. 

Neapa 

11.  III. 

ft. 

ft 

• 

8  27 

64 

5 

. 

8  6 

5 

7  48 

7 

• 

8  20 

7 

6 

. 

a  9 

6J 

6 

8  9 

7 

41 

8  0 

7 

5 

8  12 

7 

5 

T  61 

7 

5 

.1  8  4 

7 

41 

7  58 

4 

4i 

8  30 

7 

5 

8  80 

7 

5 

8  0 

74 

5 

7  40 

74 

5 

7  0 

6\ 

5 

7  0 

el 

5 

7  20 

5' 

31 

7  30 

si 

3i 

7  45 

<1 

3 

7  25 

4.1 

3 

7  20 

4] 

3 

7  13 

4 

21 

7  33 

4 

24 

7  22 

34 

2 

7  49 

sf, 

2 

7  8 

3S 

21 

7  8 

31 

21 

7  10 

4 

2 

7  0 

6 

4 

7  25 

31 

21 

7  16 

31 

2| 

7  22 

44 

21 

6  13 

41 

21 

7  30 

4 

3 

7  0 

4 

3 

7  0! 

2-3? 

7  55 

4 

3  ' 

7  15 

41 

8  ' 

7  13 

3 

7  20 

4^ 

3 

7  8 

4 

31 

Hr. 

7  17 

41 

2/, 

7  14 

4 

3 

7  7 

41 

3 

7  6 

4-!, 

3 

7  6 

41 

3 

7  16 

61 

34 

7  22 

41 

3 

arm 

7  9 

4 

3 

7  12 

4 

31 

6  49 

7  16 

2-4 

tu  B. 

7  15 

6 

4 

J  B. 

7  0 

4} 

6  46 

51 

14 

7  01 

6 

4 

7  4 

44 

7  5 

4 

7  18 

4 

14 

7  13 

41 

2i 

*  From  Grosso  I.  to  Quebec,  both  flood  and  obb  streams  commence  about  one  hour  after  low  and 
high  water  by  the  shore,  The  duration  of  thu  tloo\l  strcaui  is  about  6|  liuui^,  that  of  tliu  ebb  stream 
7^  houis. 
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Place. 

wnter, 

full  and 
clinnse. 

Springs. 

Neaps,  1 

h.  m. 

ft. 

ft 

St.  Lnnaire  B,  , 

7  6 

5 

2J 

Kirpon  Hr,  , 

7  6 

S 

li 

Pistolet  B.  . 

7  30 

3.1 

2i 

St.  Barbe  B.  . 

10  0 

4 

3 

Ste.  Genevieve  B. 

10  43 

d} 

4  1 

Old  Furolle  Hr. 

9  46 

5  1 

St.  Margaret  B. 

10  31 

5i-6i 

Castors  Hr. 

10  50 

5  t 

Good  B.  . 

10  40 

n 

S4 

Port-au-Choix  . 

10  40 

‘i 

Hawke  B. 

11  0 

6 

4 

Cow  Head  Hr.  . 

10  30 

ai 

44 

Bonne  B.  .Norris  cove* 

10  40 

e 

44  1 

’  Frenchman  cove,  \ 
B.  of  Islands  .  j 

10  0 

a 

5 

For  I.  .  .  . 

9  15 

51 

3} 

Head  Hr. . 

10  20 

«t 

n 

Isthmu.!,  B.  . 

9  10 

31 

3‘. 

1  St.  George  Hr.  . 

9  45 

51 

34 

1  C.  Angnilte 

0  0 

3 

j  Cape  Ray 

0  15 

a 

'  Port  Baarjua 

6  56 

5.i 

34 

Garia  Hr. 

6  60 

5i 

3| 

La  Poilo  B. 

9  0 

a 

4 

Grand  Bruit  Hr. 

3  43 

5} 

4 

Connoirc  B, 

8  40 

5J 

4 

<  Burgeo  Is. 

3  32 

ai 

4 

'  Little  R.  . 

3  40 

«1 

4 

La  Hune  B. 

3  40 

01 

n 

Franaway  B. 

8  40 

01 

41 

Rencontre  B.  . 

8  55 

51 

41 

Hare  B.  .  . 

3  38 

7 

-  /Ircat  Jervis  Hr.  . 

8  55 

04 

5 

1  Despair  B.,  Shipcovi- 

8  36 

It 

54 

:  Hermitage  cove 

8  45 

1 

4S 

'  Harbour  Breton 

8  62 

7 

54 

,  Bclloram  Hr.  . 

8  59 

6 

54 

j  Long  Hr.  . 

8  SO 

7 

*  Grand  le  Pierre  Hr.  . 

9  10 

1 

5  i 

Frenchman  cove 

8  47 

7 

51 

Grand  Bk. 

S  48 

51 

Brunet  Is, 

9  3 

ITtulsou  strait. 

1 

•  P.  Burwell  . 

1  KOksoak  K.  entr.,  1 

9  25 

8  52 

19 

38.4 

141  1 

1  Ungava  B.  / 

18  1 

Stupart  B. 

8  11 

24 

1  Aske  inlet 

8  32 

30 

22 

'  Nottingham  1. , 

9  30 

13 

9* 

P.  de  Bouchorvitto  . 

9  30 

13 

94 

'  Digges  1.  .  a 

8  53 

84 

1  ffudsim  hay. 

Vork  factory  . 

11  15 

10-14 

P.  Churchill 

7  6 

154 

llj 

ilarble  I. . 

4  10 

12 

9 

Fury  and  Hccla  1 

7  0 

8 

Str.,  Melville  Pen.  ) 

!  .  - 

Hleh 
wnter, 
full  nad 
chanpe.  '  Spring!.  I 


J?aris  strati. 


Frobiaher  B.,  N.W.  1 
arm  .  J 

Kingua  fiord,  Cum-  } 
bcriand  Sd.  .  i 


h.  m.  1 

ft. 

46  7 

6  0 

1 

20 

Arctic  regions, 

Oreenland, 

Nennortalik 

6  0 

Julianshaab 

6  6 

Arsuk 

6  25 

Frcderickshnab 

6  22 

Go4lthBab  .  a 

7  0 

Holateinl)org  . 

6  30 

Whaletish  Is.  . 

8  15 

Godthavn 

9  0 

(Jpernivik 

11  0 

North  .Star  B.  . 

11  8 

Wolstenholm  Sd.  . 

11  s 

i 

12 

10  ( 
71, 

7i  ■■ 

8  I 
74  ' 
74 


sound  am/  itorlhtoanl. 


Port  Foulke 
Rensselaer  Hr. 
Thank  God  Hr. 
Discovery  Hr.  . 
C.  Sheridan 


Purt  Leopold 
Becchey  I. 
Griffiths  1. 


.  ;  11  14 

10 

11  52 

10? 

0  13 

54 

11  35 

64 

10  87 

24 

Barrow  strait. 

0  10  j 

5 

.  i  0  30 

C 

.  ’  0  If. 

35 

iulet 


ilflvilU  island. 
Bridport  j  |  j 

r.  1  .  <  1  30 


||  Bny  of  Mercy  . 

I  Prince  of  Wales 


Banng  island. 


Str.  ] 


Africa,  South  und  East  coasts. 


Table  B.  . 
Simons  B, 
Dyer  I. 

Capo  Agulhas 


2  40 
2  44 
2  50 
2  SO 


6i 

5 

6 


7i 

n 

n 

ii 


3, 

si 


Diurnki  inequality  soinctiraca  2  feet  at  hijth  water  and  1|  feet  at  low  water,  wlicn  moon  haa  extreme 

declination. 
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High 

nigh 

nise. 

Place. 

water, 
full  and 

Place. 

water, 
full  nnd 

change. 

change. 

Springs, 

Neaps. 

h.  m. 

ft. 

ft. 

h.  m. 

ft. 

ft. 

St,  Sebastian  B. 

P.  Cockburn,  J 

.  12 

Port  Beaufort  j 

Pemba  I.  .  j 

Mossel  B. 

3  30 

6 

Tanga  B.  . 

4  0 

12 

7 

Knysna  Hr. 

3  80 

6-7 

P.  Mombasa 

4  0 

12 

8 

Plcttenberg  B.  . 

3  10 

6 

Kilih  . 

4  0 

12 

8 

Cape  St.  Francis 

3  34 

5 

Malindi  . 

4  5 

12.^. 

91 

Algoa  B. ,  P,  Eliza-  ) 

3  10 

Ozi  Anch  . 

4  8 

lOi' 

e.^ 

beth  .  .  \ 

Lamu  Hr, 

4  40 

n 

7 

Bird  Is.  , 

4  0 

4-5 

Manda  B. 

4  0 

10 

7 

Kowio  R.,  P.  Alfred. 

8  00 

4-5 

3 

Patta  B.  . 

4  80 

10 

8A 

Waterloo  B.  ,  . 

4  0 

6 

Port  Dumford  . 

4  25 

12 

9 

Eflst  London,  1 

3  47 

3J 

Kisimayu  B. 

4  0 

10 

6 

BuiTalo  R.  •  1 

Juba  R  . 

4  80 

9-10 

St.  John  R.  .  . 

4  8 

51 

Bruwa 

4  10 

8 

Port  Natal 

4  30 

6 

Marka  or  Muorka 

4  30 

8 

Delagoa  B. ,  P.  Melville 

4  30 

15 

Mogdishu 

4  30 

8 

,,  Shefeen  1. 

4  40 

12 

Warsheik  Rd.  . 

4  80 

8 

,,  English  ] 

Athelet  ,  .  . 

8  0? 

61 

R.,Por.| 

5  20 

12 

Ras  Hafiin  .  . 

6  15 

4 

tuguesot 
Factory ; 

Ras  Asir  (Guardufui) 

6  15 

6 

1  Africa,  East  coast. 

Oulf  of  Aden,  aTid  Sokotra  island 

Limpopo  R. 
Innainban  R,  . 

4  20 

5  38 

11 

11 

7 

Sokotra  , 

Abd  al  Kuri 

7  20  1 

8  80 

8 

6 

Bazaruto  B.  . 

4  26 

12 

Kal  Farun 

8  20 

6 

Chihuin  I, 

4  49 

18.'. 

13 

Bandar  Aliileh  . 

6  45 

6 

Sofala  R, . 

4  0 

19 

Bcrbereh  . 

9  30 

8^ 

6 

Punmie  R.  entr.* 

4  22 

17 

Zcila 

7  45 

8-9.i 

6J-S1  ' 

Zambezi  R.  entr. 

4  80 

12-15 

iObokh  . 

8  IS? 

8i? 

Kilimun  R.  entr. 

4  20 

12J 

"i 

Macuso  R, 

4  20 

14 

.2' 

1  Mtidannscar,  East  const. 

Angoche  R.  '  . 

4  0 

10-12 

1 

.\DtODiO  R. 

3  15 

13 

10 

3  33 

eh 

n  ' 

Mozambique  Hr. 

4  15 

12 

Almeida  », 

4  10? 

12-15 

Port  Ainhavarane 

4  15 

5!f 

Pomba  B. 

4  15 

15 

11 

,,  Levon  .  . 

3  30 

7  A 

I  bo  Hr. 

4  15 

11 

Andrava  B. 

3  30 

Kero  Nyuni  pass 

4  IS 

!  13 

1  8 

Antoiigil  Ik,  I*.  \ 

Rns  Msangi 

4  10 

14 

1  9 

Choiseul  .  ) 

Tangtang  Hr.  . 

4  0 

Tiinghi  B. 

4  5 

14 

1  9 

4  30 

G 

Kconga  B. 

4  10 

12 

1 

.Madame  I,,  .St.  1 

Rovutua  B.  . 

1  4  10 

12 

llary  Hr,  .  j 

4  0 

Msimbati  Clinn, 

4  0 

11 

Fenerive 

3i 

Mto  Mtwara 

3  45 

12 

Taniatave 

4  18 

8 

.Mikindani 

8  45 

12 

Viitomandri 

4  20 

7‘1 

.Mgan  I^Iwania  Mun-  J 
gulho  .  .  ( 

3  45 

12 

l''ort  Dauphin  , 

4  30 

4-5 

Lindi  R.  entr,  . 

4  5 

11 

Afadagascf 

r,  Jf^cst  coast,  tte. 

litchinga  B, 

4  0 

12 

Kiswere  Hr. 

;  4  25 

12 

Cape  St.  Alary  . 

4  80 

10-12 

Kilwa  Kisiwani 

3  45 

12 

St.  Augustine  B. 

5  SO 

lOA 

71 

Ciiole  B.,  lilafia  I. 

4  0 

15 

10 

Ranobo  P. 

G  0 

9 

Dar-es-Salaani  . 

4  20 

14 

9 

Nosi  I  lao  . 

5  0 

81- 

61 

Latham  I,  . 

4  0 

12 

Morotnbe  G.  . 

6  0 

124 

81 

Zanzibar  Chan. 

4  20 

15 

10 

Ampnsilava  B,  . 

5  0 

14.1 

9i' 

Zanzibar  . 

4  15 

15 

10 

Morondava 

4  36 

14.^ 

101 

Kokotoni  Hr.  . 

4  10 

15 

Barren  Is.  . 

4  45 

12 

1  Poiigani  R  , 

4  15 

15 

10 

Maintirano  (Kivinja) 

4  45 

161 

111 

1  Pemba  I.,  Mclicn-  1 

3  43 

11 

Boyanna  B. 

4  33 

10:1 

71 

1  K«i"Ka^l  .  f 

- - 

•  Time  of  high  wnter  ie  irregular  at  ncapt. 

+  Considerable  diurnal  inequality,  chicny  aCfrcting  low  waUr  of  neap  tides. 
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nigh 

Rise.  II 

Place. 

full  and 
chanue. 

aprings. 

Kenps. 

h. 

ni. 

ft. 

ft. 

]^Iakambi  . 

4 

27 

11 

n 

Bombetoke  B.,  Mo-  \ 

4 

45 

12i 

aj 

janga  .  / 

Mahajamba  B. 

4 

30 

ns 

8 

Moramba  B. 

3 

53 

113 

81 

Nosi  Lava  . 

4 

20 

m 

St 

Maravaay 

7 

0 

ii.i 

81 

Port  Radama  . 

4 

40 

13 

8? 

Nosi  Be  .  . 

4 

29 

14 

Minow  Is. 

5 

0 

1.5 

10 

Ampanionti  B. 

4 

23 

10.\ 

Courricr  B. 

4 

21 

10 

P.  Liveriiool 

4 

27 

a 

Glorioso  Is. 

5 

0 

10  ? 

Perl  sea. 

Bab  -  el  •  Mandeb,  | 
Perini  1.  .  ( 

3 

0 

81-7? 

55-61 

Mokha  Pd. 

noon. 

4i 

1 

Hiinisli  Is. 

1 

0 

2'. 

Hanfela  B. 

•  3-4' 

Dahahk  Bk,  .  . 

1 

10? 

3-4 

Annesley  B.  . 

1 

0 

3-,*) 

Massawa  . 

1 

0 

4 

3 

Kamaran  B.  . 

10 

0 

3? 

Loheiya  , 

1 

30 

3 

*Saw:iKin  . 

> 

01 

1«.? 

Trinkitat .  | 

noon, 

(Feb.) 

1  ” 

j 

M.ikawar  I. 

0 

30 

2 

Lith 

2 

.lidda 

Mer&a  .Shab 

6 

0 

2f 

Hassani  I. 

6 

0 

1 

Mardiiiiah  I. 

6 

0 

3 

Brothers  Is. 

6 

0 

2 

Koseir 

6 

0 

3 

Omeider  I.,  G.  ofl 

Akabah  .  .  / 

Akabah 

4 

Jifatin 

« 

0 

2 

Aslirafi  Is. 

G 

0 

IV 

Bas  Iknaisi 

Ti 

30 

IV 

Tor  .... 

G 

0 

It 

Ras  Gharib 

11 

30 

1.V 

Shcratib  Rf, 

11 

0 

3 

Zafarana  Lt.  TTo. 

11 

0 

5.\ 

Suez  B,,  Ild,  of  gulf 

11 

0 

7 

4 

1 

1  Arabia,  South  east  const. 

Bandar  Fukom 

10 

85 

45  j 

Aden 

7 

.'ll 

7 

Sbtikra  .  • 

^fakatein . 
Ras-al-Ascida  . 
Makalla  .  • 

Ras  Sharma 
Mcrbat 

Khorya  Morya  B. 
and  Is. 

Ras  Madraka  . 
Shab  Kadun 
Jezirat  Hamar  -  al- 
nafiir 

Shab  Bu  Saifa 
Ghubbet  Hashish 
*Om-Rasas,  Masira 
Ras  Sheibolla  . 
Ras-al-Hadd 
Khor-al-Hajar  . 
Khor  Jarama  . 


nigh 

water, 

Rise. 

full  and 
change. 

Springs. 

Ncapa. 

h.  m. 

ft. 

ft. 

8  0 

6 

9  0 

6 

8  30 

5i 

8  30 

7 

9  0 

8 

9  0 

7 

8  20 

Gh 

g  0 

10 

g  20 

10 

0  30 

10 

9  45 

10 

1 

10  0 

10 

j 

10  0 

10 

10  0 

10 

g  30 

9 

i 

9  30 

10  ? 

1 

9  30 

10 

1 

1 

GxdS  of  Oman  and  Persian  gulf. 


Bander  Rhairan 

,  9  0 

5  • 

,,  JiSSA  . 

1  g  0 

5 

Maskat  . 

9  15 

6-9 

1 

Jezirat  Jun 

9  30 

101 

1 

Suadi  la.  . 

9  30 

101 

1 

Kubbat  Ghazira 

9  30 

10 

1 

Khor-oah-Shem 

10  40 

85’ 

Ras-al-Kiiaimah 

11  45 

7 

Al-Bidaa  . 

8  301 

G1 

Bahrain  . 

6  10 

6V 

44* 

Jezimt  Arab'i  . 

6  30  1 

,,  Kubbar 

S.\ 

J 

Kuweit 

0  15 

9 

ttU  Basra,  bar,  En-  1 

10 

8 

pbrates  R.  ) 

1 

,,  town  . 

6  01 

Jezirat  Kharg  or  1 

8  0 

6-7 

1 

Abushalir 

7  30 

6-8- 

4-6 

Unim  an  Nakhailah  . 

7  30? 

S  1 

Jezirat  K.ais 

0  30 

75 

„  Tanb  . 

S 

Liiija 

noon  1 

Basidii  .  >  •  1 

noon. 

10 

Kislim  •  • 

11  0 

•  12  • 

Jezirat  Hormuz  . ' 

10  45 

13 

Coast  of  Beluchistan. 

J;ishak  (Jasbk)  B. 

9  80 

9  , 

Khor  Rubiji 

10  10 

95 

3 

Ghahbar  B. 

9  30 

9 

One  hi"h  and  one  low  water  in  tne  Hours.  .u.v.  .^01. 

t  Tlic  tiSes  at  Aden,  Karachi,  Bombay,  and  other  ports  in  India,  arc  subject  to  a  largo  diurnal 
inequality,  which  may  either  accelerate  or  retard  the  times  of  high  water,  sometimes  to  the  amount  of  an 
hour  anefa  half  or  two  hours,  and  increase  or  diminish  the  rise  by  one  foot  or  more.— iSw  Tide  Tables  for 
tiu  Indian  ports,  pnhlislird  by  the  axithority  of  Ike  ^'utary  of  Stale  for  Indut. 

^  In  sinnnicr  the  day  tides  arc  the  highest,  and  in  winter  the  night  lulcs. 
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G^atar  R.  . 
Gwadnr  B. 
Sunmijani  Hr. 


Knrachi,  Manora ) 

pt.  .  .  / 

Indus  R.,  Gisri  ontr. 
Piti  R.  entr.  . 

Rudi  or  Ooondec  R. 
Dubba  R.  ,, 
Hnjnmro  R.  ,, 

Keti  . 

Sier  R.,  entrance 
..  Juggi  . 
Kcdiwara  month 
Khori  creek  bar 
Lakhpat  ,  , 

Goria  Cr.  . 

Mandvi  Rd.  . 

Tuna  ,  . 

Hrinstul  mouth 
Juria 

Nawanagar  . 

Rojhi 

Seraia  .  . 

;  AjAd  .  . 

Beit  .  , 

Mouth  ot  Kntch  0, 


Rupenbandar 
Porbandar 
Navibandar 
Mnngrdl  Bandar 
]  Veravval  Rrl, 
Mandri  B. 

I  Diu  Hr.  . 

I  Nnvinar  . 

I  .lafarabnd  Hr. 

'  Salbet  (P.  A 
1  Victor)  . 

'  ifahuwa  . 

:  Guapnath  Pt. 

I  Piram  I.  . 

:  Cogba 
I  Bliaiinflgar 
Siugoiir  Mata 

Cambay,  town 

Diiadar  R,  entr. 
Broach  Pt.,Narbi 
(Nerbuddn)  R 
Sur.at  Rd. 

,,  town 


lb(-rt 


nigh  ' 

Rise. 

High 

Rise. 

water. 

full  and  ■ 

Pinee. 

change. 

Sprioga.  1 

1 

Keapa.  | 

change. 

Sprlnga 

Neaps. 

h.  m. 

ft. 

fr. 

h.  n. 

ft 

ft 

9  30 

8-9 

Nosari  Kbari  bar 

3  0 

18 

9  30 

8-9 

Gundevi  R. 

2  0 

19 

154 

9  0 

9! 

Bulsar  Khar!  . 

1  45 

18 

144 

Omersari  R. 

1  45 

18 

141 

D.aman  bar 

1  30 

17 

M,  IVesl  oyast. 

Bassein  creek  . 

11  49 

lU-15.i 

8U11 

i|  Vesnv.a 

11  42 

14 

00 

10  19 

5-6 

Bombay,  (Apollo  | 
Bandar)*  .  ) 

11  35 

141 

111 

9  45 

7-10 

Chaul  . 

11  0 

111 

8 

10  5 

9 

Rajpuri  R.  euti'. 

10  47 

14 

8-10 

9  50 

10 

jl  Bankot  nr  Savitri  K. 
Dabhol  R. 

10  37 

9^ 

7i 

10  10 

8 

10  40 

8 

10  19 

9-10 

Boria  B.  , 

10  0 

10 

8 

noon  ? 

Jaignrh 

10  16 

8;,' 

“i 

10  30 

11 

Ratnngiri. 

10  40 

61 

41 

1  CO 

6 

Rajapur  R.  entr. 

in  45 

4A 

10  IS  1 

9-10 

5-8 

,,  town 

0  20 

7 

10  19 

84-12 

8-7 

Viziadnig  or  Gcriah  . 

10  16 

6J 

1} 

0  15 

12 

Dr-ogarh  Hr.  entr,  + . 

10  13 

81 

6? 

11  19 

8.i-12 

6-7 

Annria  Bk. 

Mafwan  , 

10  30 

9 

11  33 

15 

11 

10  1 

7A 

6 

1  50 

16 

13 

Vengurla  , 

11  13 

54 

1  40 

Aguada  (Gon)  B. 

10  39 

61 

51 

1  40 

16 

13 

Murmagoa 

10  .33 

1  45 

18 

14 

Karwar  B.  i  . 

10  86 

65 

4i 

1  40 

18 

14 

Tadri  R.  bar 

10  0 

6^ 

5 

1  0 

16 

13 

.Mangalore 

11  0 

7 

5 

0  50 

14 

11 

Kannanur 

10  .5] 

4;^ 

3i 

0  12 

Hi 

9i 

Tellicherri 

11  3 

11  30 

Kadalur  . 

10  47 

4 

Ciilicnt  . 

10  69 

5 

4 

Beypur  . 

11  10 

5 

4 

10  30 

10 

7 

Cochin  R.  ontr. 

11  26 

.1 

H 

9  36 

84 

H 

Aleppi  , 

2  0 

3 

1-2 

10  17 

8 

64 

Quilon 

0  38 

3* 

21 

10  30 

1 

5 

10  27 

9 

8 

6 

11  0 

0  47 

6 

'Jtyloa. 

1  48 

lOJ 

7 

Colombo  . 

1  50 

2 

1  48 

10} 

H 

Dodandowi  B.  ,  , 

Point  do  G.ille  . 

1  50 

2  3 

li 

2 

2  22 

131 

94 

BelUynm  or  Red  B.  . 

2  20 

25 

2  25 

16 

9-10 

1  Kirindi  . 

3  30 

2 

3  32 

271 

22J 

Batticalao  Rd.  . 

5  0 

2-S 

3  58 

Tntjcoroali  Hr. 

9  28 

2 

11 

4  32 

32 

24? 

Kankasanturai . 

7  35 

■i 

2 

6  20 

24 

5  10) 

Night  30 
Day  23 

4  30 

27 

20-22 

1  Bay  0/  Bengal^  IVtst  shore. 

3  40 

2  46 

25 

19 

15 

Tuticorin,  G,  of  \ 
Maniir  ,  .  / 

1  28 

31 

n 

4  0 

,9 

Paiiiban  pass  §  .  . 

1  48 

3 

*  From  Septemlicr  to  March  the  night  tides  ore  higher  than  the  day  tides  ;  in  December  and  Januan*, 
at  hprings,  tlie  dilfcrcnce  is  2  to  3  feet.  From  March  to  September  the  day  tides  are  higher  thnn  the  night 
tides  :  t!ie  dilfcrencc  being  greatest  in  June  and  July  nt  springo. 

t  From  observations  made  in  November  and  Docetnber. 

Z  Spring  tides  rise,  o.ni.  6  feet,  p.m.  7J  feet,  from  October  to  March  ;  and  the  contruiy  during  the  rest 
of  the  year. 

§  Tidea  irregular  and  much  afToctacl  hy  winds. 
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High 

Rise. 

nigh 

Rise. 

Place. 

Place. 

water, 

full  and 

yeaps. 

change. 

Spring!. 

Keapi. 

change. 

Springs. 

h.  ni. 

ft. 

ft. 

Kottaipatani,  Palk  1 

H  0 

u 

Str.  .  / 

IslayieU  trt  Indtan  oofnn. 

Negapacam 

9  0 

21i 

1),  m. 

ft. 

ft. 

Earikhl  . 

9  0 

4} 

2 

Madras  Rd. 

9  1 

3i 

21 

Kerguelen,  Christ*  I 

2  0 

Piilicac  shoals  . 

9  25 

2S 

mas  Hv.  J 

^sizampatam  . 

9  (I 

44 

:U 

,,  Observatory  H. 

6  0 

5S 

24 

Alasulipatam 

9  15 

HI 

31  ! 

,,  Betsy  cove 

0  35 

3 

Coringa  or  Coca-  [ 

8  50 

H 

31 

!  St.  Paul.  I. 

11  0 

3 

uada  B.  .  J 

Amsterdam  I.  .  • 

11  0 

3 

Vizagapatam  . 

8  26 

H 

34 

Keeling  Is.,  P.  Ke-  1 

5  30 

5 

j 

Kalingapatam  , 

8  33 

H 

3 

fugc  .  .  ( 

Gopalpuv  . 

9  40 

6^ 

44 

Christmas  I. 

7  20 

4-5 

Chilka  lake  . 

9  10 

4^. 

3 

Rodiigucz  I. 

0  30 

5 

3*  1 

Devi  R,  entr,  . 

8  54 

9 

6.^ 

Mauritius,  P.  l.ouis  . 

0  30 

3 

2  i 

F.alse  Pt.  Anch. 

9  IS 

7 

4 

,1  Grand  1’. 

0  80 

24 

u 

Dhamra  K.  entr. 

9  45 

94 

6 

Reunion  or  Boar*  1 

noon. 

34 

Balasor  R,  entr. 

10  01 

11-13 

8 

bon  ].,  .St,  Piorro  ) 

Sangor  I.  . 

10  4 

15J 

121 

,,  St.  Denis 

0  22 

24 

EaslernChaii.Tj.-V.,  | 

lOJ 

„  St.  Pan] 

1  7 

4 

R.  Hugh  entr.  i 

Cargados  Cnrnio.s  1 

c.  u 

Diamond  Ur.  . 

11  55 

164 

121 

shoals  ,  / 

Calcutta*  (Kiddor-  J 

-  « 

17 

12 

Farqiihar  Is. 

4  01 

7 

? 

pur)  .  .  i 

Providence  I.  ,  . 

6  0 

8 

Mutlah  R.,  Western  1 

10 

Cosmolcdo  group  . 

4  0? 

81 

.5  1 

or  Ward  Chan.  J 

Aldabra  I. 

4  01 

8 

,,  Bidda  R.  j 

entr,  .  | 

10  0 

14 

{Comoro  islantU.)  “ 

,,  Mucla  Kali,  \ 
Canning  town  i 

11  45 

15 

MtamuIiuH 

11 

Bay  of  Bnigal,  Eaat  fJicre. 

Shindini 

Maroni  B.,  Comoro  . 

4  53 

11 

10 

Hastings  Hr.,  Mer*  } 

10  40 

14 

4  Doani,  Mohilla  . 

4  0 

11-12 

gui  Arch.  .  S 

Fumfaoui  R.,  Mohilla 

4  30 

13 

Gregory  group  . 

10  20 

14 

10 

Numa-Choa,  Mohilla 

3  0 

14 

Christmas  1. 

10  44 

16 

9Jk 

Johanna  Anch. 

4  30 

14 

^tergui 

10  29 

18 

11 

,,  Pomoni 

4  30 

14 

9 

Tavoy  R.  entr. 

10  26 

154 

10^ 

Zaudzi  Anch. ,  May- 1 

12 

.,  town 

noon. 

121 

OttA  .  .  / 

Yi  R.,  Stag  1.  . 

0  13 

18 

124 

Yb  .  . 

1  8 

131 

64 

(Seyehelle  arrhiptlago.) 

Amherst  .  , 

2  21 

20-22 

12 

[ 

Mmilmcin 

3  41 

14-15 

11-12 

ilahi  l.t  . 

4  32 

3^-6 

3  1 

Martaban 

2  20 

21 

Carieuso  I.  .  . 

g  10 

' 

China  Ihikir  Lt.  Ho. 

3  3 

16 

11 

Ainirantb  Is.  .  . 

5  0 

81 

Rangoon  R..  Ele- \ 
pliant  Pt.  j 

3  32 

19 

13 

(Chagoa  archipelago.) 

i 

,,  town 

4  36 

19 

14 

Algnada  lighthouse  . 

9  13 

Dii-go  Garcia  .  . 

1  38 

5J 

3| 

Hnssein  R.  Sagu  I.  . 

9  47 

74 

5} 

Per'os  Banhos  . 

1  30 

5 

Khw*a  (Gwa) 

10  30 

6 

Salomon  la. 

1  30 

5 

Ramrec  Rd.,  Sngu  I. 

9  23 

n 

8 

Singaniig  I. 

9  14 

64 

34 

{Maldix-cs  and  Laccadives.) 

Chcd6ba  I. 

9  15 

10 

7 

Kyauk  Pyn  Hr. 

10  0 

9 

6 

Addu  atoll 

1  0 

4 

Akyah,  Arakan  R.  . 

9  87 

7} 

61 

Suodiva  atoll 

1  0 

4 

Nnaf  R.  entr.  , 

10  0 

H-iddiimmati  ntoll  . 

8  0 

4 

Kutabdia  I. 

11  56 

13 

8 

Mal^ 

0  30 

3 

Chittagong 

1  12 

13-15 

7-10 

Malcolm  atoll  . 

10  30 

*  In  tbo  river  Hu^li  tho  night  tides  are  highest  from  November  to  February  ;  the  day  tides  highest 
from  March  to  October. 

t  The  height  of  tho  tide  is  afTccted  by  diurnal  inequality,  which  is  however,  mainly  confined  to  high 
Water,  the  maximum  dinbronce  observed  between  two  successive  tides  beiug  2j  foot,  when  tho  moon’s 
declination  was  largest  in  amount.  Tho  scquonco  of  the  two  tide.s  is  from  the  higher  high  water  to  tho 
ower  low  water  throughout  tho  lunation. 
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nigh 

«'“■  1 

Place. 

water, 
full  and 

change. 

h.  m. 

ft. 

a 

Ihavandiflulu  atoll  , 

9  30 

5 

Minikoi  * 

11  15  ? 

5 

3^ 

Kiltan  I.  .  . 

10  30 

7 

4 

Chetlat  I,  .  , 

10  30 

7 

4 

Laccadives,  Cher-  ) 

10  0 

1  baniani  Rf.  .  ) 

and  Nicobar  islands.) 

'  Labyrinth  Is.  . 

9  24 

61 

3i 

,  Cinque  Is. 

9  47 

7 

4? 

Port  Blair  , 

9  36 

6 

5 

Strait  I.  .  . 

9  31 

7.'; 

Port  Cornwallis 

9  50 

8’ 

5i 

Table  1.  .  .  . 

8  45 

li 

Andaman  Str.  .  . 

10  24 

W 

Kar  Nicobar,  Sawi  B. 

10  0 

5 

Nankauri  Hr. 

9  15 

8^ 

Malacca  strait.  Malay  coast. 

1  Jnnksoylon  I.,  E.  side 

10  10 

9 

7 

'  Butane  group  . 

I  Fulo  Tubah  » 

10  34 
noon. 

0 

12 

1  Kedah 

noon. 

9 

1  Penang,  Georgetown 

noon; 

9 

7 

.  Weld,  port 

2  28 

8 

6 

1  Dinding  Chan. 

3  15 

g 

5 

'  Puralc  R.  ontr.  .  . 

3  15 

9 

C 

,  North  sands 

5  30 

16 

12 

Selangor  , 

5  0 

1.^1 

12 

!  Kwala  Klang  . 

S  0 

14  ? 

Kwala  Salat  Lumut  . 

6  0 

10-12 

L.V., One-fathom  Bk. 

6  15 

14 

10  ; 

Area  Is.  . 

14 

9  '1 

Capo  Rachado  . 

5  30 

13 

-Malacca  Rd. 

7  30 

11 

8. If  1 

Off  mount  Formosa  . 

8  30 

11 

8-\ 

Tanjong  Biilus  . 

9  30 

lOA 

6-/  1 

1  Singapore,  New  Hr.  * 

10  35 

8 

5  II 

1  Rhio  Str. 

9  50 

7 

“  i 

Malacca  strait,  Sumatra  coast. 

.  Diamond  Pt.  . 

noon. 

9 

Jjangksa  B. 

11  30 

7 

•  Aru  B.  .  .  . 

noon. 

8 

Deli  R.  .  .  . 

2  0 

7 

Pulo  Berhala  . 

2  45 

7 

i  Batu  Bara  R.  . 

3  0 

7-10 

1  SuDgi  Asahan  . 

3  30 

10-12 

1  Suiigi  Rokan  entr.  . 

5  0 

17 

Rupat  Sir.  W.  entr.  . 

5  45 

12 

.  Tanjong  Lcbang 

6  30 

8-g  ' 

Siak  H.  entr. 

8  45 

9 

5 

,,  off  the  town  . 

10 

Great  Karinion 

11  0 

12 

n 

I 

*  Sumatra,  East  coast,  lire. 

h.  m. 

ft. 

ft 

St.  Barbe .  .  . 

6  0 

6 

Badas  I.,  Linga  I.f  • 

6  0 

12 

Clifton  Sh.  .  . 

10  0 

4-5 

Sumatra,  South  and  west  coasts. 

1 

Kalan"  Bayang  Hr.  . 

2 

Benknlcn  . 

6  0 

3-5 

Padang  Rd. 

6  50 

dA 

Tapanuli  B. 

6  0 

6 

Aclieh  Hd. 

10  0 

5 

Sabang  B.,  pul'o  Well 

9  45 

/ 

42 

Durian  strait. 

Sabong  I.  , 

10 

Deep  Pt.  . 

5  0 

10 

Red  1.  .  .  . 

5  0 

lOi^ 

Ban^'a  strait. 


Tobo  Ali  Pt.J  , 

1  8  30 

10  0 

j  10-12 

Labu  Pt.  §  , 

1  11  0 

10 

Lucipara  paas'l  . 

1  irr. 

10 

Nangka  1. 

1  7  0 

9i 

*  1 

Kalian  Pt. 

’  8  0 

12 

Bersiap  Pt. 

1  6  30 

12 

Cape  Ular 

6  30 

12 

1 

Oasjmr  and  Carimatn  straits.  1 

Caspar  Str. 

2  30 

4  1 

Montaran  Is.  . 

9  40 

6  ? 

1 

Java  sea,  Java,  «C*c.  I 

Sunda  Str.,  Alew  B.  . 

6  0 

3 

1 

Kiakntoa  I. 

7  0 

4 

j 

Bantam  . 

5 

1 

Thousand  Is.§  , 

10  0 

3| 

Krimon  Is.§ 

8  0 

6 

5  i 

Bawcan  LIT 

8  to  10 

5:1 

Batavia  §  . 

10  0 

2  ?  ,  1 

Surabaya  Str,,ir**  J 
Zee  Bk.  ( 

10  30? 

4-6  1 

1 

,,  Jansen  1 

,,  Chan,  i 

10  30?  1 
1 

Si 

1 

1 

*  Tliroughout  the  Eastern  archipelago,  the  tidos  are  largely  afTocted  by  diurnal  inequality.  At  Singa¬ 
pore,  the  general  sequence  is  one  high  and  one  low  water,  followed  by  a  second  high  and  low  water  of 
considerably  less  range,  amounting  at  times  to  a  few  inches  only.*— Tide  Tables  Jor  Uie  Indian  ports, 
published  by  Authority  of  the  Secretary  of  State  for  India. 

+  From  observations  made  in  the  month  of  September. 

t  In  South-east  monsoon.  §  I"  North-west  monsoon. 

,  Only  one  high  water  in  24  hours,  and  very  irregular.  Range  of  9  feet  reported  in  August  1870. 

Generally,  only  one  tide  in  the  24  houis.  From  April  to  October  high  tide  occurs  in  the  morning, 
from  November  to  March  in  the  evening.  ..v  ,  •  •  ,  • ,  .  , 

§  Generally,  only  one  tide  in  the  24  hours.  From  April  to  October  high  tide  occurs  in  the  evening, 
from  November  to  March  in  the  morning.  „  .  ,  ,  ^  i.,  ,  •  <  « 

W’ilh  the  tide  rising  at  Surabaya,  the  streams  flow  inward  at  both  ends  of  the  strait ;  the  tide  hour 
varies  with  the  seasons,  from  8h.  at  the  equinoxes,  to  12h.  at  the  solstices.  It  is  reported,  that  on  Sth 
October  1892,  two  days  after  full  moon,  it  was  high  water  at  5h,  a.ra.  and  5h.  p.m. 
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1  nish 
,  water, 
full  and 
change. 

Hlae. 

.Springs. 

Neaps. 

*0,  China  sea. 

J  h.  m. 

ft. 

ft. 

1 

8 

4  45 

7 

4 

7 

4  0 

g 

51 

4  0 

10 

6 

5  0 

15-18 

9 

5  20 

15-18 

9 

>  4  45 

13 

9 

•  3  0 

11 

5  45 

6 

11  0 

n 

54 

9  45 

6 

n 

11  0 

5 

10  0? 

6-8 

10  0 

6-8  T 

1 

1  11  38 

3-n 

1  9  30 

8 

5 

noon. 

SJ 

1-1 

'  11  17 

5i 

i  10  52 

34 

8  0 

3.1 

6  34 

34 

e  0 

71 

1  6  30 

71 

44 

6  0 

34 

5.1 

Madura  Str.* 
(Sumcnap  B. ) 
Segoro  Wedi  B, 
Pachitnn  B. 
Chilacliap  Hr. 
Cbitando  inlet 
Zand  B.  . 
Wynkoops  B. 


Rail  Str. ,  Banjuwangi 
Badong  B. 

Tebuukua  Rd. 


High 
water, 
full  and 
change. 


li.  m. 

10-12 


Spring!.  Xeape. 


ft. 

5-8 


0  0 

8-10 

3  0 

7 

g  25 

6  ? 

6  30 

5 

5  0 

•  4.? 

5  0 

5i 

Bali. 

0  30? 

9 

11  0 

95 

5  0 

6A 

Lombok. 

8  0 
.  noon  1 

Sumhaica. 
.  noon. 
1  0 


Ampenam  B. 
Piju  B.  . 


Bima  B.  . 
Sapch  B.  . 

Kangameai  Hr. 
Palmcdo  Hd. 


Timor,  Ao. 
Cyrus  Hr.  or  Buka\ 

B.,  Rottll.  .  J 
Koepaiig  .  .  11  0 

Diihi  ...  1  0 

Babi  I.,  Wottft  | 


6 

10-12 


6 

10 


passage 


6  ? 

9 

Q 


1  30 


Flora  scft. 


I 


Adonara,  Flores 
Alligator  B. 

Afolueat  sra,  Cdtbfs,  Ac. 
Bontbain  (Bai'- 
tacDg}  Rd.,  Cclc*  r 
bes  .  .  J  I 

Bajoa  (Rajowe)  1  i 

Kd.,  Celebes  .  /  i 

Ruton  Str. 

Sannana  B. ,  Sula  Bosi  | 

Limbe  Str, 

BaDka(Likupai]g)Str. 

.Manganitn  B.,  San-  [ 
sir  I.  .  .  I 

Tcmate  . 

Gobi,  Fow  I. 

Danipier  Str.  . 

Wnhai  B.  Ceram 
Bum,  Kayeli  R. 

Amboina  .  . 

Saptarua  I. 

Neira,  Banda  Is. 

Ke  Is.  (Kc  Dulan) 

Aru  Is.,  Dobbo  Hr. 

Aru  Is.,  Joi  1.  , 

Kulewatte  B., 

Dainma  I.  . 


ft. 


4  ? 

35 


or  Sandalwood,  North  coast. 

11  30  I  17  I 

.  I  15 


9  0 

8 

noon. 

9 

5-6 

1  5-6 

1 

9 

5 

6  45 

7 

51 

5  0 

0 

6  10 

4 

5 

6  0 

11 

6  0? 

3-4  ? 

1  32 

4i 

0  30 

8Ji 

35 

!  1  3 

G 

1  3  0? 

9-10 

1  I  23 

7 

2  30  ? 

G 

'  4  20 

5 

3 

j  1  or 

1 

7 

13.V 


Rendezvous  or  ) 
Kumpal  I.  .  { 

Burong  I. 

St  Pierre  I.  ,  . 

Tanjong  Api  . 

Saniwak  R.,  blora-  1 
tabas  entr.  ^ 
,,  Santubong  . 
,,  Sarawok  \ 

junction  J 
M  M  City 
Rajang  R. 

Bruit  R.  . 

Bintula  R.  . 

Broni  R.  (bluara) 
Labuan  I.,  Victoria  1 
Hr.  .  J 

Mangalum  1. 

Kudat  Hr. 
Balambangan  I 
South  Hr. 

Banguey  1., 
ford  Hr. 

Tigobu 
Louuk  B. . 

Saodakan  Hr. 
Kinabataugan 
Tainbisan  1. 

(Jnsang,  Tanjon; 

Dent  haven 
Silam  Hr. 

Sibiiko  B. 

Batu  Tinngat 


Mit. 


Strait  of  Atakassar. 


Aru  rt  . 
Makaasar . 
Pulo  L.aut 
Laut  strait 


Dalnwan  B. 
Kalandornng 


Eron  B.  . 
Tebeyu  B. 
Ulugnii  H. 
Mayday  B. 
Port  Ikirton, 
Pt. 

Pankol 


(Little  1 
Is.)  ; 

6  or 

8? 

7  0 

6-7 

■ ;  ; 

7 

4  40 

5?. 

and 

6  7 

7  ! 

Baldbac  island. 

11  0 

5  ( 

11  0 

6 

ac'str.  . 

10  50 

5  ‘ 

Paldxcan,  Wat  coast. 

■ 

10  10 

H 

10  15 

6 

0  30 

5.>i 

9  55 

35 

Buboii  1 

10  55 

6 

9  40 

6 

*  The  rise  of  tide  is  7  to  S  feet  at  the  solstices,  ond  5  to  7  feet  at  tho  equinoxes  ;  the  range  of  tide 
increases  from  tho  o.istcm  part  of  Aladnra  Strait  towarrla  the  western  part.  Throughout  the  Eastern 
archipelago,  the  tides  are  largely  alfocted  by  diurual  inequality. 


194 


Igh 

Bifle. 

Vlace. 

water. 

full  and 
chnugc. 

Springs. 

Neaps. 

b.  m. 

ft. 

ft. 

Bakit  B.  .  »  • 

10  0 

6 

Cavero  I.  .  ,  . 

9  30 

54 

Obaervatorj’  I,  , 

11  0 

51 

*Paldvan,  East  coast. 

Ursula  I,  . 

11  0 

74 

Casanrina  Ft.  , 

9  30 

6a 

Fort  Royalist  . 

11  07 

6A7 

Barren  1, . 

9  30 

6? 

Enrlandagan  Isea^ 

Bird  I.  .  .  ; 

0  30 

6 

Tai  Tai  B.  .  , 

0  30 

09 

Busuanga  . 

0  30 

6 

Philippine  islands. 

Port  Seb<i  . 

noon. 

7 

,,  Buluagan  ) 

Sta.  Ana  ) 

noon. 

54  , 

Ilo  ilo 

noon. 

54 

,,  San  Jacinto,  1 
Tikao  I.  f 

6  so 

6 

Palunn  B.,  Mindoro 

1  Port  Laguiniuauok,  ) 

1  30 

5 

54 

1  Luzon,  S.  C.  a  \ 

Manila,  Luzon,  W.C. 

10  40 

34-6 

P.  Subic  .  .  , 

irr. 

4^11 

Port  Sual,Luzo)i,  W.C 

1  6 

Port  Pio  Quinto,  1 

0  0 

1  g 

Eamiguin  1.  .  j 

j^Iusa,  B.,  Fuga  I.  . 

1  5? 

Alabatle,  Luzon,  E.C 

10  0 

9 

Busainga  (Burias  I.) 

0  30 

6 

.Jan. 

Nin  B. ,  Masbate  . 

11  58 

1  84? 

1  9  .V  7 

July 

Katbalognn,  Samar  I 

0  21 

8-6J 

P.  Libns,  Samar  I,  . 

6  10 

3-74 

Surigao  Sir. 

9  30  7 

44 

;  Davao,  Mindanao  • 

6  5 

7 

4 

Sarangani  Ft,  ) 

Mindanao  \ 

7  0 

1  - 

Pujnga  B. ,  Mindanao 

6  0 

1 

Palak  Hr. 

6  5 

1  6 

Samboanga 

1  6  54 

1  *  ’ 

'  Dapitau  B.  . 

•  3  40? 

1  5 

1  Sulu  sea. 

1  Cuyo 

11  30 

6 

Kagayan  SuIu  .  « 

6  10 

67 

Ubian  I.+ 

6  15 

5 

Dok  Kan 

'  6  0 

6 

Pearl  B.  , 

6  6 

S 

Sibutn 

6  50 

5 

Boijgao,  Taxri  Tawi  , 

6  40 

6 

P.  Siassi,  Siassi  1.  . 

5  34 

8A 

Sulu  Rd.,  Suln  I. 

7  38 

3i 

Dalrymple  Hr.,  \ 
Sulu  1.  .  .  1 

7  50 

4 

Basilan,  P.  Isabela  . 

8  18 

21 

China  sea. 

Paracel  Is.  .  . 

10  30  7 

87 

Pralas  SIi.  .  « 

4  0  7 

5 

Batancs,  Bashee  la.  . 

4 

nigh  I  K 

wnter, 
full  nnd  I 
clmiigo,  t  Springa. 


Neapa. 


h.  m. 

ft. 

Ta  Eau  Hr.  • 

8  30 

3A 

Anpoi  Anchorage 

9  40 

3S 

Port  Kok  si 

11  30 

3 

Wanknn  banks 

10  0 

10 

Tongsiau .  •  . 

10  0 

8-10 

Tam  Sui  Hr.  , 

10  15 

7-10 

Eclung  Hr.  ,  , 

10  30 

3 

Sauo  B.  .  .  , 

5  50 

6 

Meiaco  Sima  group. 

Port  Cockbum 

7  32 

64 

,,  Haddington 
Earimata  Anchorage 

6  45 

7 

7  41 

6* 

Liu  Kiu  isla)ids. 

\  Eeraraa  Chan.  . 

6  43 

51 

1  Naha  Eo,  Nafa  Kiang 

7  4 

7^ 

1  Port  Unteng  . 

7  6 

71 

Sesoko  Byoc'hi  . 

7  6 

71 

'  Amanii  5  sima  str.  . 

6  34 

64 

China  sea  {Malay  peninsula. ) 

Rumenia  Ft.  .  . 

10  30 

12 

Sidili  R.  . 

9  44 

7 

Blair  Hr.  , 

8  50 

9 

Tioman  I.  . 

6  0 

7-8 

Euan  tan  R.  .  . 

87 

Anamba  Islands."^ 

Salat  Paninsing  \ 

(N.  E.  Group)  f 

10  0 

74 

Impul  Passiige  \ 

9  0 

g 

(W.  Group)  .  / 

j  {Oulf  of  Siam.) 

Tringano  R. 

8  0 

7 

Patani  Rd.  .  . 

10  0 

2. (-3 

Singora  .  ,  . 

8  30 

2-35 

Lakon  Rd.  .  , 

10  15 

Chumpon  B.  . 

6  40  ? 

Menam  R,,  Pnknara 

5  7 

54-9.5 

Bangkok  R.  bar  t 

7  40 

11  t 

Hatig-pak-kong  R.  . 

7  0  7 

9J! 

Kob  Sichang  Hr, 

6  30  7 

94-1 IJ 

Cape  Liant 

fi  7 

64 

Cbcntabun  R.  . 

10  0 

64 

Pulo  Fanjang  . 

7  0 

2 

Rocky  I.  , 

4  0 

4 

{Cochin  China.) 

Pulo  Condore  . 

2  30 

64  I 

Mitho  Rd.  .  . 

3  50 

11 

Cape  St.  James 

2  30 

124 

Saigon,  city  . 

4  30 

12 

Kega  Ft.  . 

noon. 

13-14 

Nhatrang  B.  . 

8  30 

6 

Hon  Kobe  6.  .  • 

11  30 

6 

fi. 

IS 

24 


4 

<4 

<3 

IJ 


8j-8 


•  Throiiohout  the  Eastern  nrcliirelng*  the  tides  are  largely  affected  by  diurnal  inequality, 
t  Near  the  equinoxes  there  are  two  coiiil.lete  tides  in  each  24  hours,  near  the  solstices  only  one  tide 
in  that  time.  When  the  sun  has  north  declination  the  higher  high  water  is  in  the  day  time,  and  nt 
uight  when  it  has  south  declination.  II  Greatest  range. 

J  Higher  tides.  For  details  see  China  Sta  Dmclary,  vol.  11. 
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High  Klaa. 

water,  _ 

full  and  I 

change.  Springa.  !  Neapa. 


High 

water, 

full  and  I 

change.  Spring!.  Is'eapa. 


Kin-hon  Hr.  .  •  irr.  ^i-51 

I  Tourane  B.  .  .  9  SO  4 

:  Hue  R.  .  .  .  HOOD.  l|-5  j 

'  Hod  Taeu  .  fl  30  1  2-4  ! 

Tong  King  gulf  and  Hainan  island. 

Gaalong  B. ,  Haiuan  1  .  . 

I. ...  I 

Yu  Hd  kan  B.  .  .  9  fi  21 

'  Hainan  blulV  .  .  10  35  6 

Hoi  Hau*  .  .  7  0?  fi-10 

C.  Kami  .  .  .  2  45  ?  ^  I 


Pak  Hoi  . 

Rao  tao  shan 
^  (Gautau) 

>  Madeleine  I. 

'  Henrietta  paas  . 
I  Do  Sod 

Soiif;  Ka  R, 

Lacli  Trnn  . 

,,  Kuen  R.  . 
Hon  Gneu 


j  P.M.  luiiinier 
A.M.  niDicr 

5  10? 


5  0? 

5  0? 

5  0 

'  P.M.  auuinier 
A.>L  winter 

5  0? 

8  50  ; 
10  0 
11  0  I 


12-15  ,  5-74 
10-12  4-6 


CVtina,  South-east  coast. 


JunctioD  Chau.,  \ 
Canton  R.  / 

Lankit  I. 

Chuen  pi  Pi.  . 

{March 
April  . 
May  & 
Judo  . 

(March 
May  k 
June  . 
Sep.  . 
Oct.  . 

Sam  .sbui,  ') 

Si  Kiang  j 

or  West  R.  >  Feb. 
Shao  king  R.  1 
Wu-chau  R.  J 
j  Hongkong  Rd.+ 
Taitam  B.  .  . 

Ninepio  group  . 

Tide  cove,  Mira  B,  . 
Tuui  ang  I., Bias  6.  . 
Hong  bai  B.  . 

!  Chino  6.  . 

■'  Kupchi  .  . 

Breaker  Pt. 

Haimiin  U. 

!  Cape  Good  Hope 


Nau  chau  passage 

10  20  ? 

12?I 

8  1 

Swatau  (Double  I.)  . 

'  3  0  1 

6-9 

Chukun  ,  * 

4  30 

20 

1  Clipper  Rd.,  Na-  \ 

11  15 

Tien  pak  Hr.  . 

noon. 

8?; 

'  moa  1.  .  .  / 

Hui  ling  .sail 

8  30 

7l 

Chauan  B.  .  . 

11  0 

64 

Namo  Hr. 

10  0 

7* 

Tougsang  Hr,  . 

11  30 

12 

boddani  cove,  Liod-  I 
rone  Is.  .  / 

9  40 

4i 

Chiiimey  I.,  Rees  1 
pass  .  »  / 

11  so 

12 

Broadway  R.  entr.  . 

11  0 

7J 

Hut  I.  .  .  . 

11  20 

14 

Taipa  Ancb. 

10  0 

7 

Makung  Hr. ,  1 

10  SO 

84 

- 

Macao  .  .  , 

10  0 

6i 

Pescadores  .  j 

Canton  R.  entr. 

10  0 

8 

Kumsingnium  Hr.,  1 
Canton  R,  .  / 

0  6 

64 

H 

China,  East  coast.  ^ 

Urmston  Rd,  . 

10  so 

7 

Amoy,  Inner  Hr. 

noon. 

184 

144 

Lintin  I.  .  . 

noon. 

7i 

,,  Chiang  Chiu,  1 

S  40 

Fan  si  ak  Chan. 

1  0 

71 

5 

West  R.  J 

Junk  Fleet  entr.,  1 

11  so 

Ho  i  tau  B. 

0  15 

16 

Canton  R.  .  [ 

64 

Chinchu  Hr.  . 

0  25 

17 

i 

Tailung  Chan.,  1 

1  30 

64 

McichcnSd. 

0  30 

17 

Canton  R.  f 

Hungwba  Chau. 

11  25 

23 

Wang-mun  Chan.,  \ 
Canton  R.  .  / 

11  60 

64 

ii 

Hoitau  Str.,  Korr  I. 

11  23 

24 

18  ' 

1 

*  The  tides  on  the  coast  of  Tong  King  arc  subject  to  a  largo  diurnal  inoquality— one  high  and  one 
low  water  generally  occurring  in  the  24  hours. 

t  At  Whampoa  docks — In  March,  the  day  and  night  tides  rise  to  the  same  level.  From  April  to 
October,  the  day  tides  are  the  higher,  and  from  November  to  February  the  lower.  In  May  and  June 
the  level  of  spring  tides  is  4  feet,  and  the  neaps  2  feet  higher  tlmn  in  March. 

Z  The  ran^  of  tide  is  subject  to  a  largo  diurnal  inequality,  and  is  also  nlfected  by  the  winds,  which  may 
incrcoso  or  diminish  the  range  by  one  foot  or  more.  From  October  to  Match,  the  night  tides  rise  the  highest. 
From  April  to  Soptenibor,  the  day  tides  are  the  highest.  The  highest  night  tides  (which  occur  between 
October  and  January)  rise  about  one  foot  higher  thau  the  highest  day  tides  (which  occur  from  ilay  to  Sep¬ 
tember).— 5ee  Tide  Tables  for  Hong  Kong,  published  by  tho  authority  of  the  Qovemmtnt  of  Hong  Kong. 

S  Tho  tides  on  the  coast  of  China  are  alfected  by  diurnal  inequality. 
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High 

,  Rifle.  1 

nigh 

Rile. 

Til 

L  luie. 

full  and 

full  and 

chaage. 

Spriaga. 

Neapt. 

change. 

Springfl. 

Neaps. 

li.  m. 

ft. 

ft. 

h.  m. 

f‘t. 

ft. 

■Whito  Dog  Is.  , 

10  22 

20i 

16 

Wei  bai  or  Kyau 

12 

Min  R.,^\^3t  Brother 

10  32 

19^ 

164 

chau  B.  .  j 

Pagoda  Anch.  . 

n  50  ! 

17.S 

14.^ 

Ching'tau  B.  . 

6  0 

12 

9 

Fuchau  . 

0  40  1 

Lo  shan  kau 

4  30 

11 

0 

&latsu 

10  22 

20.‘. 

16 

Tau-tsui  Hd.  . 

3  20 

12.^ 

, 

Tang  ki  I. 

9  30  1 

17 

Tsing-hal  B. 

3  0 

9 

7  1 

Spider  I.  . 

10  0  1 

17 

Staunton  1.  . 

1  30 

8 

5fi 

Lishan  B. 

10  15 

16 

Wang-kia  B.  . 

2  30 

9 

7 

Nam  kwaii  Hr. 

10  0 

17 

Shihtau  B. 

1  30 

9 

7 

Tong  hwaiig  i 

Sang-kau  B. 

0  55 

7 

4i 

group,  Bullock  j- 

9  30 

19 

111  1 

Aylen  B.  . 

2  30 

6 

4 

Hr.  .  .  J 

Litau  B.  . 

3  0 

6 

4 

1  Wen  chau  R.  untr.  . 

9  S3 

22 

15  i 

Shantung  pro-  \ 

1  ,,  Sni]>c  1.  . 

10  15 

22i 

17 

montory  f 

Chin  ki  I, 

9  20 

13 

Wei  bai  wei  Hr. 

9  30 

9 

1  Tai  chau  Is. 

9  0 

14 

Lung-mun  Hr. 

10  0 

7 

St.  George  I.,  San- 1 

Chifu 

10  34 

8 

61  1 

muD  B.  .  f 

Dai  wan  I.,  Kue\ 

8  35 

t 

Hope  Sd.,  Miau- ) 
tau  group  .  j 

10  24 

8J 

1 

slmn  Is.  .  1 

10  35 

6 

1 

Nimrod  Sd. 

10  ao 

20 

B.  .  .  j 

1  Vernon  Chan.,  1 

0  40 

14 

Charybdis  Hr.  . 

10  30 

9 

1  Chusan  Arch.  f 

4  10 

4  0 

lOi 

10\ 

8 

8  • 

Rambler  Chan.,\ 

1  Chusan  Arch.  J 

9  44 

11-14 

7-lOA 

Yellow  R.  .  / 

Chi-Ho  . 

Kouiidabout  I.  6 

10  2 

131 

81 

Pciho  or  Peking  R.  1 

3  30 

10 

Ting  hai  Hr. 

10  25 

13 

8} 

cntr.§  .  .  / 

Chang  tan 

10  14 

12 

9 

7  0 

4.[ 

West  volcano  1. 

0  19 

12 

8* 

Pch  tang  ho 

8  0 

o' 

7  A 

Bonham  I. 

10  88 

13 

10-il 

■2  50 

10 

East  Saddle  I.  . 

11  0 

14 

Yung  R,,  Chinhai  ** 

0  14 

11 

81 

Ching  ho . 

1  20 

6.'. 

,,  Ning  po  fu 

1  0 

9 

1  30 

5 

Hang  Chu 

j 

14 

Tai-cho  ho 

0  15 

6 

Scshanls.  i 

. 

0  15 

6 

Rambler  I. 

’  1  27 

25-34 

noon. 

6 

Haining  town  . 

3  0 

19 

Sand  Pt.,  G.  ofi 

7 

6} 

Hang  Chu 

S  0  < 

6 

Liau-tung  .  / 

4  50 

„  Cluuju  Kd.  . 
,,  oif  Can-pa 

noon. 

25 

32 

N.W.  Hd.  of  Liau-  '■ 

5  30 

10  . 

SS 

Gutzlaffl. 

11  30 

15 

Liau  Ho  bar 

4  0 

lU 

74 

Sliaweishan  I.  . 

11  '22 

14 

SI 

,,  (Yin-koa) 

5  0 

12 

Vang  tse  kiang,  \ 
Tung  Sha  L.  V.  f 

1  11  36 

14 

11 

V'ansittart  Saddle 
Hulu  Shan  B.  . 

4  20 

2  30 

10 

8 

8  A 

6 

‘Wusung  R.  entr.  , 
Shanghai . 

0  40 

1  30 

12-15 

10 

n 

7 

Society  B.,  Snli- \ 
van  B.  .  / 

0  15 

.  8 

+  Langshan  crossing. 

1  40 

12 

8 

Port  Adams,  Mary  1. 

2  0 

10 

Chiiikiaiig  . 

8  30 

3^, 

2i 

Pigeon  B. 

n  4.5 

■  8 

Nanking  . 

11  0? 

41 

P.  Arthur 

10  45 

01 

^Kiu  kiang 

24-40 

Ta-lien-w'han  B.ll 

10  40 

11 

7 

Haokau  . 

38-50 

Encounter  Rk.  . 

10  44 

11 

8 

Haiyun-tau  1 

12 

8 

(Thornton  haven)  / 

Yellow  sea. 

Chang-zu-do  I. 

0  30 

12 

8 

1  Wang  kia  tai  B. 

6  0 

12 

9 

Kwang-]o 

9  55 

12 

8 

_ 

Tu  lu  tau 

9  301 

15 

6  ExtraorJinary  springs  rise  IG  feet.  **  North  and  north-cast  winds  iniso  tbo  level  of  high  water 
18  inches  higher  than  usual. 

*  From  about  the  middle  of  March  to  September,  the  a.m.  tides  rise  higher  than  the  p.m,  tides  j  the 
reverse  occurs  during  the  other  months. 

+  At  Langshan  crossing  the  tide  rises  for  3  hours  only,  and  falls  for  9  horn's. 

X  Above  Nanking,  the  rise  is  that  of  the  freshets  above  the  winter  or  lowest  level  of  the  river. 

§  Time  aud  rise  much  affected  by  winds. 

II  In  August,  the  a.m.  tides  arc  the  highest,  at  springs  as  much  as  3  feet;  the  a.m.  tides  are  also 
the  lowest, %ut  the  difference  is  only  a  few  inches. 
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itise. 

High 

Rise. 

water, 
full  anti 
change. 

1  Place. 

water. 

Place. 

Springs. 

Neaps. 

full  and 
change. 

Springs. 

Neaps. 

h.  m. 

ft. 

Aburatani  Hr.  . 

10  25 

3:1 

h.  m. 

ft. 

ft. 

Setozaki  Hr. 

10  30 

2? 

0  17 

IV 

Ping  Yang  inlet,  1 

8  14 

15A 

9 

1  20 

1:1 

‘i* 

Dau  Chen.  .  j 

n-i 

1  20 

u 

i 

Chel  tan  Anch . 

9  25 

20i 

Oki  I.  (Saigb)  . 

3  16 

l.\ 

Gets  nai  tau 

6  18 

11 

lOi 

2  35 

I:} 

1 

Ta  Tone  R. 

6  30 

13 

13 

2  35 

1:1 

I 

Rooper  Hr. 

4  40 

18 

2  5 

1 

1 

■\\  hilthall  group 

4  46  ? 

25^ 

21 

2  40 

2.5 

Seoul  R.,  Lundy  I.  . 

4  20 

30 

Tsuruga 

0  85 

1 

1 

,,  Poteunai* 

7  -20 

16A  ? 

2  0 

2 

,,  Kam-pa-oui 

7  50 

2  0 

1 

3 

,,  Seuk-Kol  . 

,,  Seoul 

SaleeR.  , 

8  45 

9  30 

84 

Wajima  . 

Tsuknmo  Hr.  . 

1  41 

2  37 

1 

u 

A 

.5 

24  i 

2  50 

14 

i 

,,  Kheuni  Wolmil. 

4  42 

29^ 

3  10 

15 

,,  Kapkoti  , 
MasanphoHr.  . 

6  40 

21.1 

111 

3  50 

1 

4  51 

30 

22 

4  0 

21 

Marjoi'ibanka  Hr. 

3  30  ? 

29 

3  57 

■  21 

Vi 

Basil  B.  . 

1  15 

18 

15 

3  59 

25 

1^ 

Kokuutau  group 

Fire  I.  .  .  . 

2  32 

2  0 

20 

IS 

P.  Ominato 

4  26 

2j 

31 

ij 

Gale  B.  . 

1  19 

11 

3  30 

11 

^Sashington  Str. 

10  38 

8 

4  12 

I.l 

3 

Mackau  I, 

1  80 

103 

4  1 

^[urray  Sd. 

0  17 

10 

aj 

10  80 

6 

11 

Greets  Is. 

11  0 

12 

4  50 

41 

Kuner  Hr.  .  . 

9  28 

11.1 

8.1 

4  9 

51 

31 

Crichton  rir.  . 

9  30 

12 

g 

C,  Noshap 

4  8 

Sj 

35 

Long  Read) 

10  0 

14 

9 

4  4 

51 

31 

Tracy  I.  . 

8  58 

111 

8^ 

4  30 

5 

Hooper  I. 

9  10 

11.'. 

8.1 

3  87 

31 

t 

Port  Hamilton . 

9  15 

10^. 

7 

4  35 

5 

P.  Touyon 

8  34 

7  ? 

6 

4? 

4  15 

8 

21 

Tsu-sima  Sd. 

Itsuhara  Hr. 

8  30 

8  50 

8 

6.^ 

Same  Anchorage 
Miyako  B. 

4  40 

3  35 

41 

Si 

32 

Douglas  inlet  . 

8  47 

n 

51 

4  30 

4 

Fusan  (Tsaulianghai) 

7  45 

7 

5 

3  1 

Yung-hing  B.  . 

5  20 

21 

5  5 

4 

25 

Port  Lazaref,  1 

5  20 

2!t 

Kinkawasan  Chan.  . 

5  30 

5 

3] 

Broughton  B.  j 

5  30 

43 

3i 

Goshkevitch  B. 

3-1 

Itiuboyo  Saki  . 

5  45 

41 

3 

Expedition  B.  , 

2  30 

21 

5  10 

55 

4 

Olga  B.  . 

5  30 

3 

Tateyama  B.  . 

5  50 

5  45 

5 

5 

33 

Japan. 

Uraga  • 

5  35 

51 

33 

Yama  Gawa  Hr.  . 

7  32 

n 

Fatsizio  . 

6  0 

5 

45 

Kagosiroa  . 

6  50 

10.^ 

Ajiro 

5  15 

6.1 

7  41 

■ 

3-5 

Koajiro 

0  i  0 

61 

8  20 

8^ 

7 

Port  Simoda  . 

5  45 

7 

Sakitsu  DO  Ura 

8  0 

9 

&[era  Koura 

6  1 

H 

3i 

Misuini  Hr. 

9  25 

18 

Arari  B.  . 

6  0 

6-1 

4 

Nagasaki  Hr.  . 

8  11 

10.? 

7 

Yeno  Ura  .  . 

6  8 

6 

3? 

9  44 

8i 

5 

Tago 

6  0 

6-5 

4 

Ojika  Seto,  Goto  la.  . 

8  40 

101 

2-4 

Shimidzu .  •  . 

6  8 

6 

3.} 

Goto  Is.  .  . 

8  40 

10.1 

2-4 

Yokka  ichi 

6  30  T 

7  1 

Oiisuka  .  .  . 

9  16 

5 

&[ntoya  Hr.  , 

6  50 

6 

Hirado  Sima  ,  . 

9  15 

8 

Hamagema  Ura 

6  15 

6 

Iki  . 

8 

Owasi  . 

7  0 

64 

33 

Yobuko  . 

9  16 

9 

65 

Urakarai  .  «  . 

7  30 

6 

4 

Siinonoseki 

8  30 

8 

6 

Oushna  .  .  . 

6  50 

5 

4 

*  In  the  river  St-oul,  sjjring  tides  rise  from  22  feet  at  the  entrance,  to  6^  at  Seoul, 
t  With  southerly  winas  the  tide  rises  about  2  feet  higher. 
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High 
wal«r, 
full  and 
chnage. 

Rise. 

aprIngB. 

Xeapa. 

Inland  i£a.) 

h,  in. 

ft. 

ft. 

6  0 

a 

64 

6  0 

5k 

44 

5  55 

84 

6  4 

61 

6  IS 

61 

41 

6  43 

61 

41 

} 

6  10 

7 

41 

7  32 

6A 

35 

7  25 

78 

6 

7  17 

6  20 

64 

n 

6  8 

6 

4? 

6  8 

54 

4A 

6  S 

55 

44 

ys 

7  34 

8:1 

34 

7  30 

5J 

41 

8  17 

6  6 

ei 

6  14 

H 

41 

11  20 

6 

6  27 

31 

2i 

10  15 

G  1 

10  10 

5} 

41 

10  15 

6 

4^ 

10  15 

6 

41 

11  16 

5} 

4 

0  7 

10^ 

81 

0  16 

9A 

6i 

11  37 

13? 

9 

0  7 

104 

6 

11  25 

lU 

8  • 

10  37 

11 

8  ? 

10  36 

111 

8  1 

10  10 

131 

9 

10  10 

11 

7J 

g  12 

Hi 

7i 

High 

Rlae.  1 

full  and 
change. 

Springi.  j 

Neaps. 

New  Zealand 
Stewart  island. 

h.  m. 

ft. 

ft. 

Mason  Bay  . 

1  10 

8 

6 

S.W.  cape 

noon. 

7 

5 

Port  Pemsus  . 

,»  Adventure 

11  50 

8 

6 

0  20 

8 

6 

Paterson’s  inlet  . 

1  10 

8 

6 

PortWilliam  , 

0  ts 

8 

6 

New  Zealand . 

South  island^ 

East  n7trf  North  coasts. 

i 

Bluff  Hr. 

1  18 

8 

6 

j  Waikawa  Hr,  . 

2  30 

9 

7 

Catlin  R.  .  . 

2  30 

8 

4 

-Molyneu.x  B. 

3  0 

8 

G 

Port  Chalmers  . 

3  33 

4n 

Dunedin  . 

i  s 

5:\ 

4i 

Oamaru  . 

3  0 

5-7 

Tiraaru 

3  80 

6\ 

Akaroa  Hr. 

3  24 

8 

6 

Port  Lyttelton . 

4  13 

6t 

4 

Kaikoura  Penin, 

5  0 

6 

4 

Cape  Campbell 

G  0 

8 

6 

Port  Underwood 

6  10 

8 

6 

Tory  Chan. 

8  15 

6-8 

Queen  Charlotte  | 

Sd.  entr.  .  | 

8  50 

8 

6 

Picton  Hr. 

8  63 

5 

3? 

Port  Gore 

9  0 

8 

6 

Pelorua  Sd.  entr.  . 

1)  85 

11 

7 

Hangitoto  Rd.  . 

8  lU 

6-8 

Port  Hardy  . 

9  55 

12 

Croisilles  Hr.  , 

9  0 

12 

8 

Nelson 

0  50 

14 

10 

Astrolabe  Kd.  . 

9  10 

14 

10 

Massacre  B.,  Tas-  { 

8  45 

13 

9 

man  corner  .  { 

Massacre  B.,  Motu*  i 
pipi  R.,  W.  entr.  { 

9  50 

14 

10 

Cape  Farewell  . 

0  0 

14 

10 

South,  island,  South  and  iresC  coasts. 

Kuapuke  I.,  Fo-  1 

I  0 

8 

veaux  Str.  f 

New  R.,  Oreti  . 

0  10 

8 

4 

Centre  I.,  Foveaux  1 
Str.  ; 

0  15 

8  ' 

6 

Preservation  inlet 

11  20 

8 

4 

Chalky  inlet  . 

11  6 

8 

4 

Dusky  Sd. 

11  16 

10 

6 

Duck  cove  , 

10  50 

10 

6 

Breaksea  Sd. 

11  15 

8 

4 

Daggs  Sd. 

11  30 

8 

6 

Thompson  Sd.  , 

11  30 

8 

6 

Charles  Sd,  .  . 

1  11  16 

8  1 

4 

{  Bligh  Sd,  . 

1  10  45 

8 

6 

Milford  Sd. 

9  15 

8 

6 

Haast  R.  Entr.  . 

1  10-50 

6-8 

Tanflb4,  Kii  Cbaii 
Yura-no<uehi 
O^aki  B.  . 

Haciikcn  K. 
Tachibana  Uru 
Urado  Hr. 

Susaki  and  Nomi 
barboura 
Uwajima  . 
Yawataharaa  P. 
Beppu  B, 

Saiki  B.  . 

Yonodzu  P. 
Inokushi  P. 
Aburatsu  . 

Hyogo  and  Kob 
Osaka  R.  eutr. 

I  Osaka  city 
Yura  Hr,  . 

Naruto  (Fukura) 
Beuten  Sima 
Alaiko  fort 
Nisi  Sima 
Sakoshi  B. 
Wusimado,  P.  , 
Okayama,  P. 
Haramura  lira  . 
Awa  Sima 
Sliiaku 
Tonio  Tsu 
Takuma  , 

Yuge  Sima 
Miwara 
Hangata  , 

Mitarai  pier 
Gogo  Sima 
Hime  Shima  Rd. 


GmIJ  of  Tartary. 


Barracouta  Hr. 

10  0 

3-4 

Castries  B. 

10  30  1 

6A-8;^ 

Amtir  Str. 

11  40  1 

6-6  1 

Dui  Rd.,  Saghalin  I. 

9  62  ' 

6-8  i 

Sea  of  Okotsk. 

Tobootchi  B.,  , 

4  16  i 

Patience,  cape  , 

6  !  1 

Kuril  Islands. 

Tomari  B. 

4  9  1 

5}  1 

31 

Tokatan  B.  Urup 

3  22  ' 

4i 

31 

Paramushir  Str. 

6  53 

6i 

Kamehatka, 

Avatcha  B.* 

3  30 

61  1 

41 

Kamchatka  K,  entr,  | 

1 

4  0 

6  i 

*  Tlie  tides  at  Avatcha  bay  are  atTcutod  by  diurnal  inequality. 
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Hoi't  Nieliolsoii,  )  I  ,  oi  , 

;  Lambioii  Hr.  ^  ^ 

Mana  I.  .  .  .'70  S 

Porinia  Hr.  .  .1  7  0  8 

.  Kapiti  I.  .  .  •  ,  9  0  6-8 

I  -Majiawntu  K.  .  .  9  50  ! 

'  Wan^'.'inai  R.  .  •  10  15  i  6-8  ; 

I  Opuiiakc  B.  •  •  9  45  j  10  I 

New  Plymouth  1  o  ‘in  io  ' 

I  (Taranaki)  -  J 

Kawhia  Hr.  .  •  9  UO  12 

j  Aotea  Hr.  .  .  10  0  12 

Whaingnroa  Hr.  .  '  9  50  '  12 

1  IVaikato  R.  .  •  9  30  12 

Manukau  Hr.  uiitr.  .  9  30  13 

'  „  'iV-Toro  Pt.,  i  q-»  ' 

I  AVaiuku  K.  (  , 

I  1 

’  Kuipara  Hr.  ciitr.  .  I  10  55  10 

I  ilokianga  R.  etiir.  9  45  10 

'  ,,  Jvolnikoliii  10  15  10 

j  Cape  .Maria,  Van  ^80  “ 

I  Dieiiiun  .  \ 

]  Three  Kings  Is.  .80  7 


yorlh  inla/itl,  East  count. 


I  Cape  I’alliser  . 
Xripier  (Aliuriri 
f/r.)  .  . 

Mohaka  R. 

Wairoa  K. 
Waikokopu 
Long  Pt.  . 
i  Poverty  B. 

C. 

I  Hicka  B.  . 

Ca])c  Runaway  . 

I  Tc  Knha  Pt. 

'  Opotiki  R. 
Taiiraiiga  Hr.  . 
Mercury  B. 

I  Mangrove  R.  . 

'  CL  Ban  ier  \. 
'  Nagle  cove  . 

'  Cornuiaiulel  Hi'. 

I  R.  I'liaiiics,  entr. 

'  Auckland  Hr.  . 


Ivawau  I.  . 

.Maliuraiigi  Hr. 
Wliangarei  Hr. 
Tutukaka  Hr.  . 
AVliangaruru  . 

Bay  of  Islands  1 
Motumea  islot  ) 
Wliangnron  Hr. 

Gavalh  .  •  | 


Alaiigonui  Hr.  . 

8  0 

7 

Awanui  R.  Riinyaunn 

7  44 

7 

Parauga  renga  Hr.  . 

7  54 

7 

j-licitfnlin,  East  C(^ts(.“ 

Twofold  B.  • 

8  15 

0-/ 

Panbnia  R. 

9  0 

•4-6 

Afoiitagu  1. 

8  30 

.5-7 

Batcniaii  B.  . 

8  0 

4-6 

Blladulia  Hr.  . 

8  30 

G 

Jorvi.s  B. 

S  80 

Slioalliavcii  K.  .  « 

8  30 

6-9 

Port  Hacking  . 

8  45 

7-8 

Botany  B. 

8  10 

7-S 

Port  .lacksoii,  | 

North  Hd.  .  1 

8  15 

6 

Sydneyt  . 

8  as 

5V 

Broken  B. 

8  30 

5-7 

Newcastle  or  P.  t 
Hunter  i 

8  50 

.-J 

Port  Stcplicn.s  . 

|i  Manning  K.  .  .1 

i|  Crowily  Hd.  .  , 

Pore  Aiacrjuarie  bar  . 
i  Mac  Leay  R.  ■  •  ; 

Solitary  Is.  -  .  | 

Cl.ircncc  R.,  South  J  , 
Hti.  .  .  ( I 

Richmond  R.,  entr.  .  j 
Cape  Byron  B.  .  .  i 

T'weed  R.,  Danger  Pt.  ^ 
Morctoii  B.,  Corn*  1  | 
boyuro  Pt.  /  i 

Head  of  Moi'eton  1  i 

I  B.  .  .  J 

,  Brisbane  .  .  >  ' 

I  ,,  the  Quarry 
,,  at  tiro  Bar 
Toorbui  Pt.  •  •  ' 

Wide  B.  . 

;  Ot.  Sandy  Str.,  |  j 

Hook  Pt.  \  I 

,,  Woody  I.  .  j 

Mary  R.  entr.  .  , 

I  Sandy  0.  .  •  * 

I  Hervoy  B.,  Ship  ) 

I  Cliuii.  .  .  \ 

Bnniott  K. 

,|  Port  Curtis 
j  Cato  I.  .  .  • 


•  From  April  to  October,  the  niglit  tides  arc  higher  tluin  the  day  tides,  and  the  rcvoso  for  the  rest  of 
the  year.  The  usual  sciiucncc  of  the  tides  is  from  the  lower  low  water  to  the  higher  high  water. 

+  In  Juno  and  July,  the  night  tides  are  at  times  nearly  2  feet  higher  than  the  day  tides,  and  the 
reverse  in  December  ainl  January,  It  is  stated  that  the  higln'.*»t  tides  occur  with  westerly-winds. 

V 


200 


RUc. 

High 

Rise. 

Place. 

water, 

Place 

water, 

full  niid 

full  and 

change. 

Springs. 

Nenp.s. 

change. 

Springs. 

>'cap8. 
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Heron  islet,  Capri-  | 

9  0 
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12 
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9  30 

12 
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9  0 
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AIuiTay  Is. 
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10 

station  .  .  / 

Adolplins  I. 

0  30 

10 

Koikliatn])ton  . 
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9-10 

6-1-3  1 

Albany  I.  (Fred-  I 

11  0 

10 

.Swain  Rfs. 

S  30 

7  ? 

crick  Pt.);  / 

Saumarez  Rf.  . 

8  0 

6 

Turtle-Backed  I.  . 

0  1.5 

10 

Frederick  Rf.  . 

8  0 

6 
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0  30 

10 

Kcnn  Rf. 

8  0 

Normanby  Sd.  . 

i  rr. 

12 

■1/, 

Middle  Bellona  Rfs.  . 

8  30 

6 

Avon  isles 

8  30 

5 
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ITcst  coo 

'/S.t 

Mollish  Rf. 

7  55 

5-6 
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10  25 

11-15 

12 

Endeavour  Sir.,  E.  | 

9/. 

Shoal  Water  B  . 

11  30 

19-22 

15 

entr.  .  .  f 

1  0 

Thirsty  Sd. 

10  45 

20-22 

17 

M'ailis  I.  . 

irr. 

..  S.W.  entr.  . 

11  50 

30 
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9  0 

6 

Broad  Sd.,  Long  I.*  . 

n  35 

22-26 

15-19 

Possession  I. 

1  0 

9i 
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11  55 

18-23 

13-17.\ 

Booby  I.  . 

4  30 

3 
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Percy  isles 

11  50 

23-28 
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Norman  R.,i'Jan.  i),m. 

7  30 

12 

7 

10  30 

16 

13 

,,  .In),  a.m. 

Albert  K.  . 

7  30 

8 

5 

Guard  Fish  cluster  . 

11  20 

M-18 

8  0? 

10-13 

3-8 

Pioneer  R. 

11  15 

16-18 

11-13 

Wellesley  islo^,  Hi*  | 

8  0 

P.  Newry. 

11  151 

121 

vestjgator  Rd.  j 

Sir  E.  Pellcw  Is. 

Repulse  Ids. 

11  0 

18 

7  30 

7 

1 

Capo  Conwiiy  . 

n  0 

18 

Beatrice  islet  . 

3  0 

S 

Thomas  I, 

11  5 

21 

Cape  Wilbcrforce 

8  10 

10 

1 

Mollo  P.  . 

11  11 

12i 

Arnhem  B. 

8  10 

6 

1 

1 

Wliitsnnday  Is. 

10  17 

6-10 

C.  Stew.art 

7  30 

14 

s  1 

Clouccster  passage  . 

10  201 

9 

Liverj)Ool  R.  . 

6  30 

12 

Port  Denison  . 

10  20 

8-10 
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6  0 
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0  6 
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13 
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8-12 

5 
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15 
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8-10 
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IS 
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S.  entr.  .  J 
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9-11 
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.Shoal  B.  . 
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6  0 

17 

18-25 

]2i  ' 
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Goold  I.  . 

9  35 

8-11 

7'. 

Port  Cockburn 

5  45 

11 

Mourilyan  Hr.  . 

9  0 

8-10 

7-8 

Port  Danvin 

5  43 

22.} 

15’. 

Kitz-Roy  I.  .  ■  , 

9  15 

7-12 

5-7 
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1  0 
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6-12 

Cairns  Hr. 

9  30  ? 

8-10 

5-7 

,,  Ecats  . 

6  0 

22 

P.  Douglas 

9  15 

7-8 

6-7 

Pearce  Pt. 

C  55 

20-26 

10-lS 

Trinity  opening,  ] 

9  15 

7-12 

Victoria  R.,  Turtle  Pt. 

7  15 

15-24 

Great  Banier  Rfs.  j 

,,  Holdfast  reach 

9  0 

16 

10  , 

Weary  B. 

9  IS 

7-10 

,,  .Mosquito  flat  . 

,,  Sandy  I.  . 

0  19 

7-13' 

Endeavour  R.  \ 

1  17 

3-10 

(Cooktown)  .  / 

9  0 

6—9 

Lacrosse  I. 

6  30 

18-24 

14-17 

Low  M'ooded  I. 

8  41 

9 

4-6 

Wyndham,  Hd.  ofl 

8  15 

23 

Liz.ird  I.  .  , 

9  0 

7-9 

7 

Cambridge  G.  .  J 

Willis  islets 

8  0 

6 

6 

Reveley  I.  .  , 

6  33 

15-17 

12 

O.sprey  Rf. 

8  3C 

6 

Baudin  I. 

11  31 

19-22 

12-15 

Fllndoi*s  groii]) 

9  15 

8-12 

Swift  B. , . 

noon. 

18 

Night  I.  . 

S  40 

7-9 

6A 

Prince  Frederick  Hr. 

noon. 

28 

Restoration  I.  . 

9  10 
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Port  Nelson 

noon. 

27 

Cape  Grenville 

9  15 

10 

Careening  B. 

11  45 

30 

.Sir  C.  Hardy  Is. 

9  15 

10 

Prince  Regent  R.,  1 

0  20 

24-37 

H.anniba]  Is.  . 

9  50 

10-12 

9-10 

St.  George  basin  J 

Tern  I.  .  .  . 

10  20 

10-13 

10 

Hanover  B. 

11  30 

24-38 

Riiine  I.  . 

8  10 

10 

*  From  July  to  Septembor,  the  night  lidca  were  two  to  four  feet  higher  than  tlie  day  tides,  but  in 
October  and  November,  tlio  day  tides  were  the  same  amount  higher. 

t  The  tides  are  largely  affeeted  by  diurnal  inequality.  ^  . 

t  The  diurnal  inequality,  amounting  at  times  to  4  feet,  chiolly  affects  the  liigh  waters.  The  highest 

tides  frequently  occur  a  day  or  more  before  full  and  change  of  the  moon.  ,  ,t-  i  . 

,1  One  tide  in  24  hours,  time  of  high  water  full  and  change  being  2  hours  earlier  each  month.  Higbrit 
tides  occur  when  moon  has  maximum  declination. 
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*  The  tides  aro  greatly  inlliienccd  by  the  wiiuls. 

3  feet  above  its  mdiiinvy  level  ;  this  occurs  nil  alon; 

+  Tidal  streams  aro  alTectcd  by  the  winds,  and  uro 


During  north-westerly  galea  the  water  remains  i 
this  coast,  and  round  cape  Loouwiu, 

UQcerlaiD. 
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2  ' 

Is/nmls  in 

isoulh  Pacific. 

4-6 

Sala-y-Gomez  . 

4 

0  ' 

5-6 

Easter  I.  . 

0 

39 

hr. 

Kana  I.,  Ahurei  B.  , 

0 

10 

3 

4i 

Tnbnai  I. 

3  1 

Rarotonga 

6 

0  ■< 

31  f  1 

Suvarofll'  (Siiwar-  ] 

■  row)  Ih.  .  i 

:J 

10? 

3  1 

1  1  Penrhyn  I. 

6 

0/ 

11  1 

1  1  Caroline  Is. 

4 

0 

i; 

1 

^  Paumota  or 

Low 

atchliiedttijo. 

! 

1  Gainbier  Is,,  Rikitca  ! 

2 

80 

4 

1  Bow  I.  .  .  ,  j 

2 

10 

8 

1  Kahii'oa  (Nairsa  1.)  .| 

4 

30  1 

2i' 

{Socicly  isla)i(l:f,) 


uoon. 

irr. 


'I'aliiti  or  Olalicitc  I. 
Tcavania  Hr.,  1 
iSniatca  I.  j 

•  Owharre  Hr.,  llua-  j 
11  licinc  .  .  \ 

j|  Otea,  Viiiiua  Hr.,) 

I  Hora  liora  .  J, 


u 

1 


Resolution  B.,  Tail* 
ata 

'  Comptroller  13., 
Nuku  Hiva 
.  Anna  Maria  13., 
j  Nuku  Hiva 


(Marquesas  islands.) 
2  30 


1  I 


a  The  tide,  a£  regards  its  rise  aud  fall,  is  greatly  dependent  on  the  winds  ;  the  ordinary  rise  is  about 
3  feet. 

*  From  observations  made  between  Feb.  and  May  1868. 

t  During  the  summer  months  the  a.m.  tides  rise  higher  thau  the  p.m.  ;  in  the  winter  mouths  the 
reverse  is  tne  case.  The  neap  tides  arc  very  irregular. 

Z  From  September  to  March,  high  tide  occurs  in  the  night  or  morning  ;  and  from  March  to  Sentonber, 
in  tlie  day  or  afternoon.  The  time  of  high  water  otily  varies  two  hovirs  from  that  at  full  and  change 
{Oh.  SOm.),  tanging  from  llli.  when  the  moon's  age  is  10  or  26  days,  to  3h.  when  the  moon's  :.gc  is  20  or  7 
days.  High  springs  sometimes  rise  6  feet, 

§  ^Vhcn  the  wind  shifts  I'lOtu  'West  to  the  southward  and  blows  strong,  the  rise  lias  been  as  much  as 
16  f«ot. 

11  Largo  diurniil  inetjualitv,  whieh  aninctinics  reduces  the  two  daily  tidc.s  to  one. 
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1 

1 

High 

Rifle. 

1 

full  and 
chnti  ae. 

Spring!. 

Veapfl. 

!  {Navigator  ialatida,  diC.) 

h.  in.  1 

1  ft' 

ft. 

Paogo  Pango  . 

7  11  ' 

34. 

UpoTll  I.  (Aj.ia) 

G  IjO 

u 

.Nfanua 

1  c 

Uea  or  Wallis  I. 

6  40 

6’ 

Rotumah  I. 

A  40 

7 

<>• 

Phtenix  Is.,  Canton  I. 

S  0 

4» 

Funafuti,  Ellice  Is.  , 

:»  20 

4? 

{Tonga  or  Fritndhj  i:t.) 

Nukualofa,  Tonga-  \  ; 
tabu  *1  .  .  J  1 

'  7  0 

4?-5J 

S-JS 

Nomuka  .  .  .  | 

7  15 

3.»-4V 

Lefuka  .  .  . 

i  7  17 

5 

Vavau  .  ■  •  1 

6  20 

5 

High 

writer,  |  — 

full  nriil  I  I 

clmnite.  Spring*.  Xetips. 


North  Minerva 
South  iMinon'a 


{Fiji  inlandi.) 


Vatoa  or  Turtle  1. 
Tova  or  Na  Vatu  Rf. 


2iIflngo  I.  .  . 

i) 

10 

■IV 

^latuku  .  . 

G 

l.S 

5 

Totoya  .  .  . 

G 

:i7 

iK 

Moala  ... 

5 

50 

5 

Ngaii  I.  .  .  • 

G 

7 

5 

Nairai  I.  .  . 

ft 

5.T 

li 

OvaLiu 

G 

0 

M.akongai  and  I 

0 

4 

W.ikaya  Is.  .  / 

N.indi  passage  k  B.  . 

6 

41 

Sandalwood  B.  . 

G 

o 

G 

Viti  Levu,  Alhan  | 
roads  ( 

5 

45 

6 

,,  P.  Nukuhiu  . 

6 

47 

3.'-5 

,,  Suva  Hr. 

6 

55 

4. '.-5 

,,  Nadronga  , 

6 

0 

5-6 

,,  Likiiri  1. 

6 

30 

4{ 

Manava  .sand  cay 

6 

2 

0} 

Vaiiua  Lovu,  Savii  \  , 
I  Savu  R.  J  1 

,,  Valnnga  H.  .  ' 
I  Kgnloa  13.,  K-an*  3  i 

«lavn  I.  .  /I 

I  Ono  1.  .  .  . 


(AVi/r  Btbridts.) 


Port  Inyang,  Anct^  / 

I.YUlll  .  t 

,,  Resolution,  \ 
Tanna  1.  .  J 
Krronaii  nr  Futuna  . 
Iiilloii  13.,  Kri'O-  )  I 

mango  I.  •  '  j  , 

Metensa  II.,  Efatu  I. 
Fila  Hr..  Kfatc  1 

(Sandwich)  I.  ) 
Ilavannali  Mr.  . 

Mai  I,  .  .  , 


Nelson  B.,  Epi.  I. 
Hingdove  B.,  Epi  I.  .  | 
Sakaii,  Maakclyno  Is. 
Port  Sandwich,  )  ; 
Malokttla  .  )  I 

j  Rano  I.  (Malcko)a  I.) 

P.  RavcUec,  \  J 
I  Malckula  j 

Dip  cove,  Ambryin  I.  I 
I  Craig  cove,  , ,  . 

Rhanone,  ,,  | 

I  .Marina  I.  (P.  Lau-  |  i 
\  tour)  )  , 

,  ,,  Clcmcncean  )  ' 

I  Pt.  <  , 

Cspiritu  Santo  1. 
Narovo  Rovo,  Aurora 
Banks  Is.,  P.  Patto-  )  i 

isoii,Vauua  Lava  I.  ^  | 
Santa  Cruz  D.  .  .  I 


(.Veto  Cahdnnin.) 


Wreck  B.,  l.ifou  I., 
Loyalty  Is. 

Port  Alcm«*nc,  isle 
of  Pines  . 

Prony  B.  . 

Noumea  B. 

Port  St.  Vincent 

Rural  B.  . 

Taiilec  B. 

Devarenne  Str. 

Port  Balad 
,,  Puebo  , 

,,  Yeiigeu 
,,  Uinne 

Fahra  I.  . 


j  '  6  30 

5-6 

8  0 

4 

8  10 

0 

8  25 

4 

5  50 

4}, 

8  39 

8  4 

4.) 

1 

ai  1 

6  15 

•li 

4  26 

^  i 

i  6  15 

45 

6  48 

4  ; 

5  40? 

6  ?  1 

(Solomon  tala.uU,  AVic  Ac 


Ugi  \.  .  .  . 

Malanpaina  I.  . 
i  llada  (Recherche)  *) 
B-,SaiiCristoval  I,  / 
i[  Makira  (Leone)  B.,  ) 
y  San  Cristova)  I.  / 
Owa  Itaha  (Sta.  ) 

I  Anna)  I.  \ 

I  Mamn  S«l.,  Gaiidal*  | 

<  caiiar  I.  )  ; 

j  MItoli  Hr.,  Florida  I.  | 
Gavatu  I.,  Floritla  I  j 
■  Anki  1.  hari».,  M  dailn 
Vnlavii,  Isabel  I.  .  | 
I  .Marovo  lagoon,  ) 
New  Georgia  .  I  ' 
'  Kula  gulf.  New  \  I 
Georgia  .  .  I  | 

J  Narovo  I.  (Eddy  1 
stone)  .  .  ) 

I  Gtiiro  I.  .  .  .1 

'  Mono  (Treasury^  I.  .  I 


5  30 

4.t 

3  25 

3-4 

2-3 

9  0 

4-6 

6  45 

= 

C  10 

4-r. 

24-3i  , 

10  0 

' 

5  30 

6  1 

in. 

3i: 

0  0? 

51 

4  01 

4-6  ; 

irr. 

4:  1 

in*. 

3; 

G  0  * 

lJ-2  ; 

irr. 

6? 

2  24  ? 

2-3 

%  Two  tides  of  unerjual  range  occur  in  the  24  hours,  in  tho  following  onler  Highest 
lowest  low  water.  Ics-scr  high  water,  lesser  low  water. 

One  high  and  one  low  water  in  the  24  hours.  J  Extreme  range. 
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niyb 

water, 
full  and 
chnoge 


Louuiade  \ 

I 


Roncador  Rf.  . 

Segaar  B,,  New 
I  Guinea  . 

I  iCabobotol  Str. . 
lioni  Hr.,  New  Guinea! 
Triton  R,  ,NewGuinea| 
i  Dourga  str,,  New  \ 

I  Guinea  .  .  j 

i  Dewinka  R.  ,, 
Kiriwina  (Trobri-  | 

and)  Is.  .  .  { 

Fow  1.  .  . 

Rook  I, 

Togula, 

Arcb. 

Woodlark  1. 

Suloga  Hr. 

Duebatenn  Is.* ,, 
Calvados  chain 
Joannet  Hr., 

Louisiade  Arch. 
Princo  inleta,  New  \ 
Guinea  .  ,  J 

Hall  Sd. 

Port  Moresby,  New  \ 
Guinea  .  .  J 

Su-a-u  Hr, 

China  Str, 

Ward  Hunt  Str. 
Fortescue  Str, 

Goschen  Str. 

Killerton  la. 

Bira  Bira  R. 

Tiwan  I.,  New  Gui. _ 

Port  Carteret,  New  )  I 
Ireland  .  |  I 

Holz  haven,  New ' 
Ireland  . 

Blanche  R.,  New 
Britain* 

Matava  B.t 
^lakada  Hr.,  Duke  1 
of  York  I.  .  \ 

North  haven.  New  \ 
Hanover  .  J 
E/ord  Howe  I.  . 
Elizabeth  Rf.  . 
.Middleton  Rf.  . 
Norfolk  I. 

Raoul  or  Sunday  I.,  1 
Kcrmadcc  Is.  .  / 


h.  m. 
3  30 
6  80 
6  0 
5  0 
1  8 


inen< 


Chatham  Is.,  P.  Hutt 

6  0 

i-s  : 

Antipodes  Is.  . 

3  30 

e? 

Auckland  I.,  P.  Ross 

noon. 

3  1 

Campbell  I.,  South 
or  Perseverance  > 

noon. 

3i  i 

Hr.  .  .  1 

Islands 

i  North  Paeifie. 

Fanning  I.  .  . 

6  1.5 

2  , 

Pjilmyra  I.  , 

5  5 

3 

Ciiristmas  I.  . 

4  23 

3.i 

llowlatul  I.  . 

7  11 

8 

.Midway  Is.  . 

3  28 

n  1 

Springs.  Neaps. 


Ulgii  K 

water,  ______ 

full  and  I 
change.  Springs. 


01] 

01 


0 

25 

7  15 
irr. 

9  0 
9  0 

10  0 

10  30 
9  IS 
9  12 
9  30? 

8  40 
5  0 
8  0 
S  0! 

11  30 

9  0 
n  30 

irr. 

2  50 
9  0 
raid. 

9  10 
2  30 

8  30 
8  30 
8  30 
7  45 


ft. 

6  ? 


4-6 

6 

7 

12-16 

161 


4 

2-3 

5 
5 


14 

6-7 


8,i’ 

6 

2^1 
4-5 
6  ? 
31  ? 
SA 
12" 


3^ 

n 


{Gilbert  islands.) 


84 

34 

44 

10 

2-3 

6 

3.V 


2 


h.  m.  1 

1  1 

Apamama  ,  . 

4  30  1 

6  ' 

1  Tarawa  .  .  . 

4  0  1 

1  6 

1  {Marshall  islands,  Ae.) 

Ailuk,  Kaponuir  I.  . 

4  53 

8 

1  Wo^e  or  Roman-  J 
j  7otr  Is.  .  .  i 

2  30 

1 

7  j 

Arhno  Is. 

4  45  i 

61 

Port  Rhin,  Mnl- 1 

5  0 

64 

grave  Is,  .  J 

‘  Bonham  Is.,  Anch.  . 

3  30 

6  1 

1  Ebon  atoll 

4  45  , 

I  6 

Mcnschikoff  Is. 

4  0  ' 

1  5A 

{Caroline  islands. ) 


Vap  I.  .  .  .  I 

Narmaor  I,,  (Pon-  \  , 
apil.)  .  . 

Port  JMetaInnim  1 
(Ponapi  I.)  .  i  , 

r.  Santiago 
Kusaio  (iTalan  I.)  .1 


7  15 

3  0 

4  20 
4  5 
6  0 


44? 


3-44 

4 

441 


{Lfidroju  islands.) 

I  Saipan  1.  .  .  .  ]  6  45  |  24 

'  {SandM'ieh  islands.) 


Kealakckua  B.,  ) 

Hawaii  .  .  j 

3  49 

2? 

H 

iMaui  I.  . 

3  0 

3 

Molokai  I. 

3  15 

Ih 

Honolulu,  O.nhu 

8  40 

2-3 

i 

Kauai  I.  . 

3  4.5 

24-3 

{Bonin  islatuls.) 

Port  Lloyd,  Peel  1,  . 

6  8 

3 

■’ 

New  P. ,  Hills-  } 
borough  I.  .  { 

11  32 

34  1 

Pelew  Is.  . 

6 

,S'oi/f7(  America,  ^fn(|rJIan  strait. 

Sarmiento  Bk.  . 

8  10 

36-12 

Cii])e  A'irgins  . 

8  30 

36-42  ' 

Duiigcncss 

S  30 

36-4  1 

Capo  Espiritu  Santo  . 

8  30 

36-42 

Catherine  Pt.  . 

8  5 

30 

Possession  B.  . 

8  3.5 

36-42 

Direction  liill  .  . 

8  .53 

38 

First  narrow.s 

9  0 

36-42 

Pliilip  B.,  E,  side 

9  30 

2-1 

1  _ 

— 

— 

From  April  to  October,  highest  tides  occur  at 
+  One  high  and  one  lo 


night,  and  during  the  day  for  the  rest  of  the  year, 
water  in  the  24  hours. 
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I  Place. 


I  St.  Jago  6. 
j  Triton  Bk.  . 

Gregory  B. 

Second  narrows 
Gracia  Pt. 

Oazy  Hr.  . 

Pectet  Hr. 

Royal  Rd.,  Eliz.i-  | 
beth  I,  .  .  j 

Sta.  Magdalen.i  I. 
Laredo  B. 

Sandy  Point  Rd. 
i  Port  Famine 
Cape  San  Isidro 
St.  Nicholas  B. 

Port  San  Antonio 
I.abjrinth  Is,  . 
Woods  B. 

Port  Gallant 
,  Vork  Rd. . 

Tilly  B.  . 

Borja  B.  , 

Swallow  B. 

Snowy  Chan.  . 

I  Playa  Parcla  cove 
Port  Angosto  . 

,  .Sylvia  cove  , 

1  I’ort  Tamar 
1  ,,  Chiirrura  . 

I  Tuesday  13. 

Port  Mercy 
Cape  Pillar 


Smyth,  Sarmifiito, 

Sholl  B.  . 

Gootls  B.  . 

Foituno  P». 

Lslhmus  B. 

Wolcoine  B. 

Victory  pass 
Mayne  Hr. 

Puerto  Bueno  . 
fiuia  narrows  . 

Wide  B.  . 

.Molynenx  .Sd.  . 
Portland  B. 

Tom  B.  . 

Kathleen  Ancli. 
Cockle  cove 
Alert  Hr. 

Flottcn  Hr. 

Ringdove  inlet 
Fury  cove 
Port  Riofrio 
Eden  Hr. . 

English  n.arrow.s 
Port  Simpson  . 

Malt  B.  and  Gr.iy  Hr 
Middle  I. . 


High 
water, 
lull  nnd 
change. 

Rise. 

Place. 

High 

water. 

Rise. 

Springs. 

Nenpfl. 

full  nnd 
ch.ange. 

Springs. 

Xenpa. 

h.  m. 

ft. 

ft. 

Tierra  del  Fuego,  Soiith-v:est  coast. 

9  27 

20 

15 

9  0 

15 

h.  m 

ft. 

It. 

9  30  . 

21 

12 

Diego  Ramirez  Is. 

4  0 

6 

10  0 

23 

Cape  Horn 

3  40 

9 

10  17 

8 

St.  Francis  B.  . 

4  0 

10  18 

6 

St.  Martin  cove 

3  40 

8 

9  30 

7 

6 

Middle  cove 

3  30 

Nassau  B. 

4  0 

6 

9  47 

8 

Goree  Rd. 

4  0 

8 

noon. 

10 

Lennox  cove 

3  40 

11  0 

7 

Good  Success  B. 

4  3 

6-8 

noon. 

5 

4 

Ushuwaia 

3  58 

7 

noon. 

6 

Packsaddle  B.  . 

3  SO 

6 

1  0 

a 

Orange  B. 

3  36 

9  ?  ‘ 

0  50 

6 

New  Year  Sd.  . 

3  30 

noon. 

7 

Adventure  cove 

3  10 

4 

0  30 

5^ 

ilarch  Hr. 

3  10 

0  34 

s" 

Doris  cove 

3  0 

4  1 

0  34 

8 

Stewart  Hr. 

2  50 

i  1 

2  0 

9 

Totvnshend  Hr. 

2  30 

5 

1 

1  30 

6 

Fury  Hr. 

2  30 

4 

1 

1  15 

5 

North  cove,  Fury 

I. 

2  30 

4 

1 

1  17 

S 

Hewett  B. 

0  30 

6.i 

1  0  ? 

4 

Bedford  B. 

0  30 

7$ 

1  8 

Smyth  Hr. 

noon. 

[ 

0  10 

4 

Noir  I. 

2  30 

5 

I 

1  0  ? 

4 

Laura  Hr. 

1  0 

6 

1 

I  40 

G 

Capo  Gloucester 

1  SO 

5 

1  0 

6 

Latitude  B. 

2  5 

4 

1  0 

(3 

Week  Is.  . 

2  0 

1 

1  22 

4 

Dislocation  Hr. 

1  40 

.  4 

1  0 

4 

1 

1 

Patagonia,  IFest  coast. 

nnd 

Vcssier  eJiannds. 

Evangelists 

1  0 

5 

11  45 

6 

Port  Henry 

noon. 

5 

0  30 

7 

Doutscho  narrows 

0  IS 

24 

0  50 

7 

Port  Barbara  . 

0  28 

6 

1  30 

5  1 

0  50 

n  : 

i  1  25 

G  1 

1  40 

6 

Chonos  arclupdago.  J 

0  24 

2  10 

8 

8  • 

San  Tadco  R.  . 

11  45 

G 

0  15 

4  ?  J 

Port  Otway 

11  37 

G 

11  30  ! 

3  < 

Sau  Andre.s  B.  . 

0  45 

5 

noon. 

4  . 

Port  San  Estevan 

0  15 

5 

noon. 

•1  ' 

Anna  Pink  B.  . 

0  45 

5 

noon. 

6 

P,  Yates  . 

10  35 

10 

1  11  45 

5  1 

V^'nllenar  Rd.  . 

0  IS 

5 

0  15 

7  ! 

Darwin  chaniiol 

*0  35 

10 

1 

,  0  50 

5 

1 

Port  Low . 

0  40 

7 

0  40 

Harchy  B. 

1  30 

10 

'  1  1.5 

Port  Lagunas  . 

1  10 

7 

0  15 

G 

Port  Ch.acaluic-i 

1  15 

7 

0  15 

G  ! 

„  Peroz 

1  12 

7.*! 

1  u  1.5 

G 

,,  'I’angbac  . 

11  10 

10’ 

G? 

Port  San  Domingo 

noon. 

7 

0  15 

G 

Piti-Paleiia 

0  23 

10 

noon. 

1 

Tictoc  Vi.  . 

1  15 

n 

I  _ _  ‘ 


!l 
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Place. 

1 

•  High 

1  water, 

1  full  and 
clmiigc. 

Rise. 

.‘Springs.  Nenps. 

Chiloe  archipelago. 

1  h.  m. 

ft.  ft. 

Hnafo  I.  . 

. !  noon. 

7 

Cucao  B.  . 

.  noon. 

6 

Port  Sail  Carlos 

.  '  0  14 

6 

Carelraapii 

0  50 

10 

Petucum  Rk.  . 

0  50 

16 

I  Chacao  B. 

n  40 

14 

»,  narrows 

C  50 

16 

UjRh  f 

water,  i _ 

full  and  I 

change.  ’  Springs. 


I  P.  Quelloit 
'  Huildad  inlet 
I  Talcan  I. . 

Poqueldon  Hr. 

I  Castro 
1  Dalcahue . 

Chauquis  Is. 
j  Quicari  bluff 
'  f.  Linao 
I  Manao  B. 

OscuTo  cove, 

I  Lobos  Hd. 

I  Huapilinao  Hd. 
i  Tres  Crucc-s  Pt. 


f'oinau  inlet 
I  Cullen  L  . 


Itoloucavi 
Sotonio  B. 
Port  Montt 
Puiuqui  I. 

I  Calbuco  . 

,  Port  Abtno 
I  Maullin  R. 

Port  Corral 
,,  Valdivia 
Tolten  R. . 

\  Mocha  I.  . 

'  Lebu  R.  . 
j  Santa  Maria  I. 

iVrauco  B. 
j  Talcahuano 
;  Buebupureo  Rd, 
•  Curanipe  Rd. 

I  Maule  R. . 

I  fdico 
:  t'unian  B. 

Popocalma  Rd. 

,  Mntanza 
,  foro  Pt. 

I  Pert  San  Anton 
'  Quintal  Rd. 

'  Valj^amiso 
Juoit  Pcr-Minde;: 
P.  Papudo 
PicLidanque  B. 
Cscuro  cove 
Port  Ton"oy 
Port  Herradura 
Oxiuiinbo  B. 
I'«rt  I(ua.Mro 


inlet, 


30 
40 
48 
3 
.14 
IT 
20 
0  36 
0  .17 
0  24 
0  7 
0  54 
0  29 
1  25 
1  15 


Chile. 

1  10 

0  55 

0  48 
1  5 

1  22 
1  18 
0  30 

10  35 

11  35 
10  28 
10  30 
10  30 
10  20 
10  0 
10  1.1 
10  14 
10  35 
10  0 
10  0 

9  16 
9  5.1 
9  .10 
9  4.1 
9  4.3 
9  85 
9  .32 
9  55 
9  25? 

9  20 
9  0  . 

9  10 
9  8 
9  8 
8  30  : 


14?; 

16-20 

15i^ 

IS 

IS 


20 

8 


15i 

16 


17 
20 

18 

18-20  I 

15-20 
10-18  , 
8  > 
51 

4 


8 


2? 

4 


4 

6i 


133 


•4 


4\ 


Carrisal  Bajo  B. 
Cojnapo  . 
Esmeralda  cone 
Port  Fl.nmenco 
Lavata  R. 

Paposo 
Grande  Pt. 

Blanco  Encainda  Rd 
CoDStituciou  cove, 
Moreno 

Mojillones  del  Sur  b 
Cobija  13. . 

Paquica  or  C.  San 
Francisco  . 
Chipana  B. 

Iquique  . 

Lobos  C.  . 

Arica  Ril. 


Ylo  Rd.  . 

Islay  , 

,  (2uilc.a  R, , 

I  Atico  Rd. 

"  Lomas  C. . 

Port  San  Juan 
„  San  Nicholas 
Indepcndcncia  B. 
Pisco  B.  , 

Corro  Aziil  B. 

P.  Chiica . 

Callao  B.  . 

Huacho  B. 

.Supd  B.  , 
Huanney  B. 
Sainanco  or  H 
IjQcho  B. 

Ferrol  13.  . 
J^Inlnbrigo  Rd. 
Eton  Pt.  . 
Lrtinbaycque  Hd. 
Ptirt  Poiia 
Malpclo  Pt. 


Sta.  Clnm  I. 

Mono,  Sniidy  Pt.  of 
Puna  I.,  Pinm 
Gnnyacjuil 
.Sta.  Elena  B. 
.Salaiigo  I. 

Port  Mnntii 
(■’jiracQS  R. 

C’npc  Pasado 
Atacaincs  13. 
.Santiago  R. 

Tuniaco  Rd. 
.Soiiguiangn,  ontr. 


•  h.  m. 

ft. 

.  '  8  30 

5 

8  30 

5 

9  20 

9  10 

s 

.  9  20 

5 

9  40 

5 

9  15 

r, 

.  10  0 

J  10  0 

4 

3.  9  45 

4 

.  g  54 

4 

1  9  45 

9  19 

.1? 

8  46 

5 

8  0 

8  0 

6 

Peru. 

8  15 

6  ' 

8  53 

7 

8  0 

6 

a  13 

5  ; 

8  19 

5 

5  10 

y 

1  15 

8 

10 

4 

7  0 

.3-4 

1  0 

3 

1  30  » 

41 

5  47 

4 

41 

4  50 

3 

6  0 

2 

j  6  30 

2 

.1  5  .10 

2 

.  '  5  0 

2  , 

.  '  4  0 

0 

3  ; 

3  20 

6 

0 

10  ' 

Peii/tfior. 

.  1  4  0 

11 

1  0 

n 

6  0 

11 

r  0 

11 

.  1  118 

8 

.  0  41 

12 

.  3  4 

6 

.3  30 

10 

.  :  3  30 

10 

3  37 

13 

.  •  3  30 

13 

2  33 

12 

4  10 

9 
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Galapagos  islands. 

h.  m. 

ft. 

ft. 

Charles  I.  , 

2  10 

6 

Albemarlo  I. 

2  0 

6 

Chatham  J. 

2  23 

ek 

Indefatigable  I. 

S6 

a 

James  I..  W.  end 

3  10 

5 

„  N.  side 

Wenman  Is.  , 

2  34 
2  10 

5 

Ncio  Cfranada  and 

Veragua. 

Port  BueiiayenturA,  '( 

1 

Negrilln  Rf,  .  | 

4  0 

,,  oH'  the  town 

6  0 

13 

San  Juan  R.  . 

6  0 

1 

Cabita  G. 

.3  40 

12 

Port  Utria 

4  0 

12 

Capica  B. 

3  30 

13 

Octavia  B. 

3  30 

13 

Pinas  B,  . 

3  IS 

14 

Chepo  R.  . 

Pedro  Conznie;*,  i 

3  40 

3  GO 

16 

16 

(Trapichi  I.)  .  | 

Chamo  11. 

4  0 

16 

Taboga 

4  0 

14 

Panama  R<I, 

3  0 

lav 

101 

Coiba  I.  . 

3  10 

12/ 

Bahia  Honda  . 

3  10 

12  f 

Port  Nui'vo 

3  10 

12 

Farida  I.  . 

3  IS 

10 

£1  Rincon  Hr.  . 

2  fil 

Uvita  B.  . 

2  ly 

•IV 

Cent rnJ  America,  lycst  coast. 

Nicoya  G.,  P.  | 

1  10 

Herradura  .  J 

3  9 

Port  Culcbra  . 

3  IS 

^  57 

P.  Elena  . 

2  30 

1  5  ^ 

Port  San  Juan  del  | 
Sur  .  .  J 

3  8 

10  f 

Corintoflr, 

3  6 

•  11 

San  Lorenzo  , 

2  50 

12 

s 

Port  la  Union  . 

3  Ifp 

10.V 

■liquilisco  B.  entr.  . 

2  38 

7.i  1 

\K 

Libertad  . 

2  r.d 

10  f.  1 

Acajutln  B. 

2  35 

10  1 

3 

San  .lose  Rd,  . 

2  55 

Oj  i 

0? 

High  I  HIso. 


j'  Place. 

1 _ 

j  water, 

1  full  And 
j  ehnuso. 

.Springe. 

] 

i  >'eapa. 

Mexico,  TVest  coast. 

h.  m. 

ft. 

1  '*■ 

;  Salina  Cruz  B.  . 

4  29 

3k 

1  6,t 

1,  Port  Sacrificios 

3  15 

6 

Maldonado  .  . 

3  10? 

8  ? 

'  Acapulco .  .  . 

2  10 

1 

Port  Siliuatancjo 

Q  46 

4 

3 

U  Chamcla  (Ferula)  P». 

S  7 

3J 

San  Bias  .  . 

9  41 

6i 

Mazatlan 

9  40 

7 

Culiacan  R.,  Altata  . 

9  30 

6 

St.  Lorenzo  Chan. 

8  22 

■ib 

Guajmas  Hr.  . 

8  0 

Tepoca  B. 

1  20 

15?. 

HI 

Colorado  R.  entr. 

2  15 

2.5-36 

16-20 

1  Loicei 

California.* 

Puerto  Refugio 

0  25 

inj 

n 

Sta.  Teresa  B.  . 

11  50 

lOi 

7*  1 

,  San  Lucas  B.  . 

8  28 

4 

La  Paz  Hr. 

10  0 

H 

1  jMagdalona  Hr. 

8  25 

5A 

i'i 

Ascuncion  B.  .  . 

9  2 

5.7 

*  Port  San  Bartolome  . 

8  50  ? 

7-9? 

'  Oerros  I.  . 

9  10 

7-9 

Playa  Maria  B. 

9  20  ? 

7-9? 

Rosario  B. 

8  44 

1 

Port  San  Quentin 

9  19 

•1 

Colnett  B. 

8  45 

0  j 

i^anto  Tomas  . 

9  0 

4  1 

Todos  Santos  B. 

9  28 

.5  ' 

I  United  Staten. 

1 

1 

1  San  Diego  B.  .  .  | 

9  35 

1 

3^  . 

„  .Tiian  Anch.  .  | 

9  40? 

5 

,,  Pcilro  Hr.  .  .  j 

9  36 

5.\ 

4 

1  Santa  Catalina  I.  .  f 

9  15 

5* 

4 

„  Monica  . 

9  37 

57 

4J 

,,  Cruz  I.  . 

9  29 

5 

V. 

,,  Barbara  Rd.  . 

9  37 

4.7 

sl 

San  Luis  Obispo 

10  17 

3k 

Monterey 

10  IS  : 

h 

4 

FaniIIonc.s 

10  40 

4‘. 

4 

.San  Francisco  bar 

11  80  j 

■»] 

3.7 

M  M  Hr.  ,  i 

0  5  . 

3 

4 

Drakes  B. 

11  33  i 

5.i 

■ti 

Bo<!cga  B. 

11  19  ' 

4?. 

37 

Mendocino  B.  . 

10  35 

4.' 

3-7 

Humboldt  B.  bar 

11  S3  1 

51 

i;  , 

Triuidad,  B. 

11  27 

57 

4' 

Crescent  city  . 

11  .33 

4;l 

*  The  tiilts  on  tlu'So  coasts  arc  of  so  coin|ilicatcil  a  charnctor  that  the  following  geneml  fX|ilanatiou  is 
considered  uccessarv  : — There  arc  generally  in  each  twenty-four  hours,  or  rather  in  eaeli  lunar  dav  of  2-1  h. 
50  m.,  two  high  and  two  low  waters,  which  arc  nnerjual  in  lieight  and  in  lime  in  pro]iortion  to  the  inoon’a  de¬ 
clination,  flillering  most  fn'mi  each  other  when  the  moon’s  dcrliiiation  is  greatest,  and  least  when  the  moon 
ia  on  the  erjuator.  The  high  ami  low  waters  generally  follow  each  other  thus:  starting  from  tlm  lowest 
low  water,  the  tide  rises  to  the  lower  of  the  two  high  waters  (sometimes  inijiroperly  called  “  half  tide  "), 
then  falls  slightly  to  a  low  water  (which  is  sometimes  merely  imlieatcd  by  a  long  stand)  ;  then  rises  to 
the  highest  high  water,  wbenco  it  falls  again  to  the  lowest  low  water.  —  Tide  Tables  fur  tht  Pucifie  coast  of 
the  United  States. 
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High 

Btse.  1 

fllgh 

Klae. 

f lace. 

water. 

Place. 

full  and 

full  and 

• 

change. 

Springe. 

Ncajm.  ! 

change. 

SpringB. 

Keapa. 

i 

b.  m. 

ft. 

ft. 

h.  in. 

ft. 

ft. 

Port  Orford  .  . 

11  32 

6 

4J 

Surge  narrows  . 

6  0 

12 

Kooa  B.  .  .  . 

11  fifi 

0 

41 

Kendezvous  Is. 

7  0 

14 

Yaquina  R.  entr.  . 

11  60 

7i 

51 

Stuart  I,  . 

0  0 

12-14 

Columbia  R.  entr.  . 

0  10 

7A 

6 

Waddington  Hr.,  ^ 

13 

,,  Marsh  T.  Cr.  . 

1  20 

4-7 

Bute  inlet  .  1 

Astoria  .  .  . 

Gray  Hr.  .  . 

0  19 

0  12 

7i 

7 

«i 

55 

Gowlland  Hr.,  Dis*  | 
covery  pa.<ssage  ) 

5  30 

11 

'  Necah  B.  .  , 

0  0 

7} 

oi? 

Seymour  narrows 

4  0 

12 

Angeles  P., 

1  61 

55 

C'amelcon  Hr.,  \ 

fi 

16 

i  New  Dnngenesa 

.  3  3 

5T 

Nodalcs  clian,  j 

J  u 

1  Port  Discovery 

,  2  30 

7 

Forward  Hr. 

3  0 

16 

114 

1  Port  Townshend 

3  49 

5J 

5 

Beaver  Cr.,  Lough  1 

3  0 

16 

lU 

1  Union  City,  Hood  1 

121 

borough  inlet  j 

canal  .  .  J 

Topaze  Hr. 

3  0 

1C 

Seattle,  Piigot  Sd.  . 

'  4  44 

10 

8i 

Knox  B. 

noon. 

16 

12 

Fort  Stcilacoom 

1  4  40 

11 

Port  Neville  §  . 

0  .30 

17 

Nisqvially,  Puget  i 
S4I.  .  ) 

6  0 

18 

15 

„  Harvey  1|  (Call  ) 
Cr.)  .  .  f 

0  .30 

10 

Olympia  . 

1  6  30 

14 

Beaver  cove 

15 

1 

Drayton  Hr. 

!  2  0 

12 

Alert  B.,  Cormor-  | 
ant  J.  .  .  f 

0  30 

15 

1  British  Colwnhia. 

Nimpkish  R.  . 

0  30 

14 

i 

I 

Su*quash  Anch. 

0  30 

36 

1 

>  Sooko  inlet 

1  2  0 

1  8 

Beaver  Hr.i! 

0  30 

15.1 

114 

Race  Is.  . 

1  3  0? 

^  8 

Shushartie  B.5f 

12 

‘  Esquimau  Hr.+ 

1  irr. 

7-10  . 

5-8 

124 

Victoria  Hr.t  . 

1  irr. 

'  7-10 

5-8 

chan.*i  .  / 

1  Innerchannclalcad-  1 

1 

BluDdcn  and  Tra-  1 

1  ing  from  Juan  t 

1  de  Fnca  Str.  to  1 

j  irr. 

10-12 

coy  harbours,  ( 

Queen  Charlotte  ( 

noon. 

16 

lU  j 

,  Haro  Str.  .  ] 

] 

S(l.  ) 

Griflin  B.,  Haro  f 
Arch,  .  .  i 

irr. 

12 

Cyprcs.s  Hr.,  Sl)arp  j 
passage  .  .  j 

noon. 

16 

lU 

Roche  Hr.,  Haro  \ 

irr. 

12 

Deep  Hr.,  Fife  Sd.  . 

noon. 

1C 

lu  ! 

Str.  .  / 

Ctdlen  Hr. 

noon. 

IG 

11.1  • 

Fane  I.,  Plumper  .Sd. 

irr. 

12 

Sunday  Hr.  and  | 

Fraser  R.  entr. 

0  30  t 

7-10? 

Dusky  cove.  Queen  ^ 

1  0 

13 

,,  New  ) 

Charlotte  Sd.  .  J 

Westminster  .  j 

Farewell  Hr.  A:  1 

Biirrarcl  inlet*  . 

7  0 

13 

11 

Sargeannt  pas-  1 

1  n 

12  ' 

Plumper  cove,  1 

Howe  Sd.'h  ( 

noon. 

12 

sage,  Knight  inlet  * 
Qn.atsino  Sd.,  Von-  1 

n  0 

11 

Port  Gravest  . 

1  iionn. 

12 

couver  I.  .  j 

Cowitcliin  Hr.  . 

10-12 

Klaskino  inlet , 

noon. 

12 

Maple  B.  . 

12 

Klaskish  inlet  . 

noon. 

12 

Stuart  Chan., Oyster  | 
Hr.  .  / 

0  0 

10 

Nasparte  inlet,  \ 

Vancouver  I.  J 

noon. 

12 

i 

Nanaimo  Hr.,  (!.  of  | 

.'5  0 

14 

On-Ou-Kinsh  inlet 

noon. 

1*2 

Georgia  .  .  | 

Kyuquot  Sd. 

noon. 

i2 

Nanoo.se  Hi.,  . 

6  0 

15 

Es]iernnza  inlet 

noon. 

12 

Pender  IJr.,  Sir.  of  | 

13 

Nuchatlitz  inlet 

noon. 

12 

Georgiat  1 

Nootka  Sd. 

noon. 

1*2 

Union  wlmrf,  Bay-  I 

13 

Hosquiat  Hr.  . 

noon. 

12 

nes  Sd.  .  ) 

Clayoqnot  Sd.  . 

noon. 

12 

Port  Augusta  . 

.6  0 

12 

Barela}'  Sd.,  Island  | 

12 

Hernando  I.,  \ 

Hr.  .  .  J 

lluOh. 

1 

(Raker  Passage)  j- 
Str.  of  Georgia  J 

n  0 

12-14 

Stamp  Hr. 

noon. 

12 

1 

t  May  to  Octohor,  finm  midnight  to  3a. in.  November  to  April,  Iroiii  iifton  lo  3  p.m. 

*  From  Septoniher  to  Marrli  ilie  day  tides  are  the  highest,  the  reverse  oceiira  <lming  the  other  inontli. 
Tlie  diurnal  inequality  is  great,  causing  apparently  Imt  one  tide  in  l.ho  24  hours  on  many  days.  The  tiJr 
has  the  peculiarity  of  rising  to  nearly  the  same  level  at  the  higher  high  waters,  whether  it  be  spriuga  or 
neaps,  whereas  the  level  of  low  water  varies  in  the  usual  manner.  The  streams  sometimes  turn  as  late  as 
2  hours  after  low  water  and  1  4  lioiir.s  after  high  watcr< 

J  +  ^  From  observations  made  in  October.  §  I  From  obaei  vations  made  in  Miiy- 
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High  '  "J"®- 

water,  I 
full  nncl  I 

change.  I  .Springs.  .  yc.apa. 


America,  North-icest  coast. 


Takush  Hr.,  Smith  \ 

Sd.  .  .  \ 

I  Fitz  Hugh  Sfl.,  } 
.Schooner  retreat  J 
Safety  cove 
j  Gold  Stream  Hr. 

Namu  Hr. 

Welcome  Hr.  . 

'  Port  John,  Fisher  j 
Chan.  .  .  \ 

<  M‘Laug1in  B.,  \ 

I  (Lama  passage)  j 
Kynumpt  Hr,  , 

Port  Blakency,  < 
Alillbank  Sd.  .  ( 

Finlayson  Chan,,  \ 

I  Notvish  cove  .  /  ■ 

Klemtoo  passage,  / 

1  Finlason  Chan.  i 
'  Holmes  B. 

Coghlan  Anch. 

Lone  inlet 

Klcwnuggct  inlet,  / 
Grenville  C'h.an.  \ 
Edye  passage.  Re*  ( 
iuge  H.  .  i 

Ogden  Chan.,  Alpha  1>. 
&1ctlah  Callali,  / 

'  Chatham  S<1.  \ 

Port  C.inaveral 
,,  Stopliens  , 

‘  Qlatvd^'ect  Aneh. 

Port  Simp.soii  . 

Na.ss  U.  .  .  .  I 

Oli.sorvatory  inlet  .  i 
Portland  inlet  (head)  | 


Qitcoi  Charlotte  islands. 


.Skidogatc  iJilet 
PortKiiper 


,  Convenient  cove 
Tongass  narrows 
‘  Tnuigas  Hr. 

:  Kasaan  P>. 

'  Rtnlin  1.  (Steamer  Li 


High  «'«e- 

water, _ 

full  nn«1  I  ' 

change.  Springe,  i  Neape. 


A  laska-^on  t. 


ft. 

h.  m. 

ft. 

ft. 

11 

T^rembo  1.  (St.  \ 

John  Hr. )  / 

0  36 

14? 

i 

n 

Highfield  . 

16 

Biicarelti  G. 

13 

11 

Juneau  Anch.  . 

0  45 

18i 

14 

15 

P,  M ‘Arthur 

0  5 

lO.V 

8* 

12A 

Sitka* 

0  6 

10 

74 

12-15 

Gambler  6.,  ) 

Frederick  Sd.  ( 

0  43 

16J 

12.} 

8-10 

11 

Cleveland  Passage,  \ 
Frederick  od.  | 

0  29 

16 

12} 

Molo  Hr.,  Seymour  i 
canal  .  .  f 

0  54 

16 

12} 

S 

Taku  Hr.,  Stephens  1 

0  27 

17i 

13}  , 

pass  .  / 

Wrangell  Hr.  . 

0  30 

17i 

134  j 

8 

10 

Funter  B.,  Lynn  \ 

canal  .  .  ) 

0  41 

16A 

124  1 

Portage  cove,  L>Tin  j 
caniu  .  .  ) 

0  29 

GO 

14}  * 

U 

Yakutat  (Bering)  B, 

0  80 

u 

15 

Port  Etches 

1  15 

94 

1 

Kadiak  I., St.  Paul  Hr. 

11  47 

12 

,,  T.azy  B. 

2  2S 

8J 

14-17 

Eussiloir  K.  entr. 

18-28 

Shumagin  Is.  . 

1  18 

74 

17 

Aleutian  islandi 

IliuHuk,  Unal.ashka  . 

1  3  50 

6+ 

j 

Adakh  I. . 

noon. 

54 

1 

Attn  I.  . 

10  0? 

G7 

1 

14-17 

13 

17.1 

12' 

15-20 

Bering  sea  and  strait. 

, 

h.  ni. 

St.  Paul’s  I.,  \ 

Pribtloir  Is.  J 

5  49 

3 

1 

St.  Matthew's  I, 

5  50  ? 

3  ? 

' 

Bering  I. . 

4  to  5h. 

6  ? 

Anadyr  B. 

4  0 

9  1 

14 

St.  Lawrence  , 

8 

U  ' 

lOA 

Good-uews  13.  . 

G  1.5 

l.li 

Golovnin  B. 

0  23 

.3-; 

Port  Clarence  . 

4  2r> 

10.‘. 

A 

t'tic  sra. 

in 

Chaiiii^so  1. 

A  42  ' 

1 

12V 

12A 

Point  Barrow  .  j 

1 

n  30  1 
to  1  30 

12V 

Hersrhel  I. 

_ _ 1 

2A  1 

*  'I'he  ti(lc.s  are  afTected  by  diurual  inequality, 
t  Extreme  range. 
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TIME 

OP 

HIGH  WATHR  OX  FULL  AND  CHANGF  DAYS 

AT  THE  PLACES  GIVEN"  IN  THE  PRECEDING  PAGES  ; 

ARRANGED  ALI’HABEilCALLV ; 

With  the  rise  of  tide  at  spriiujs  and  neuits* 

When  ft  qusry,  thus  ?,  is  pkcftd  ftft«r  the  time  of- high  water  and  the  rise,  it  indicates  that  what  are 
{(iven  are  ftpproximations. 


Place. 

UlRh 
water, 
(all  and 
chanee. 

r.lie.  1 

Place. 

nigh 

Kin 

.^prltigi. 

c. 

.Hpriitgi. 

Neapi 

full  ami 
change. 

.N’eaps. 

h.  m. 

ft. 

ft.  i 

h.  m. 

fi. 

ft. 

Abaeo,  Ikhamaa 

8  0 

3 

Adonara,  Flores,  .Malay 

8 

Abbey  lid.,  Scotland 

11  10 

25 

18.1 

Arch. 

Abd-al  Kiiri,  G.  of  A<loii. 

S  30 

G 

Advent  anch.  Spitziicrgon 

0  .|:-i 

G 

Aberdeen,  Scotland 

.  1  0 

12 

10 

Adventure  cove,  Tierro 

3  10 

Aberdovey,  England, 

'  7  57 

i4.i 

10 

del  Fuego. 

W.  C. 

1 

Adventure  P.,  New  Zea- 

0  20 

S 

G 

Abervracli,  France  . 

4  14 

22 

1G 

land. 

)  Aberystwilli.  England, 

7  m 

10 

,,  &l.,  Falkland  Is. 

5  30 

5-i 

1  w.  c. 

Agadir,  or  Santa  Cruz, 

0  4.*) 

9 

.  Abrolhos,  Brazil 

3  20 

«-7 

.Africa. 

Ahtao,  P.,  Ciiilc 

1  IS 

16-18 

Agiincla  P.,,  Hindustan, 

10  39 

Gfi 

51 

Abiirat.'ioi  Hr.,  Japan 

10  25 

2  ' 

W.  C. 

Aburatsit  ,, 

6  3 

5|’ 

•lA  1 

Agulhas,  C.,  Africa,  S.  C. 

2  50 

r, 

Abu  .slialir,  Persian  G. 

7  30 

6-H 

4-6 

Ahiiriri,  New  Zealand 

C  15 

3-4 

Ac.'ijiitla  B.,  Central 

■2  3.1 

10 

8 

Aillik  B.,  Labrador. 

7 

Anicrica,  W.  C. 

.\ihik.  Ka[tcnuir  I.,  IMnr- 

1  53 

Acapulco,  Slexico,  W.  C, 

2  -10 

I'l 

Khali  Is. 

Achcli  Hd.,  Siiiinitr.'i 

10  0 

6 

3'. 

Air  Pt.,  R.  Deo,  Englnnfl 

10  54 

25 

19 

Achillbeg,  Ireland  . 

5  14 

10.' 

S 

Ai.x.  ilc  d’,  Charetite  R., 

3  35 

16,;' 

13 

Acul  Hr.,  .St.  Domingo  . 

G  Of 

Fi  ancc. 

Adakh  1.,  Aleutian  Is, 

noon. 

Aj:id.  Hindnsti’in,  W.  C.  . 

0  50 

14 

n 

Adam  B,,  Austinlia, 

6  0 

18 

Ajiro,  NIpon.S.  C.  . 

5  15 

6*. 

IS 

N.  C. 

Akabah  .... 

4 

Ad.ims,  P.,  (ilary  I.) 

2  G 

10 

Akoroa  Hr.,  New  Zealand 

3  21 

s 

G 

Yellow  sea. 

Akishi,  B.,  Jap.'in  , 

•1  30 

Adda  atoll,  Maldives 

1  0 

4 

Akviib,  Arnkan  H,,  1*.  of 

9  37 

7i' 

5i 

Adelaide,  P. ,  Auslriiliii, 

5  25 

8 

4*. 

liungjl. 

S.  C.+ 

A1  Ihisrii,  bar,  Persian  (•.  § 

11  30 

10 

8 

.,  .Sem.iplioir  ji-lly 

1  10 

j  1 

4 

,,  town  . 

G  0 

9  ? 

Adelaide  1«,,  Austr.ali.'i, 

5  30 

17 

12'. 

Al-liid.1.1.  Pi-r.<?ian  G. 

8  .30 

G  ! 

N’.  C. 

Alnbnt  I.  Luzon 

lu  0 

9 

A«len,  Arabia,  S.  f'.t 

7  54 

7 

■'i 

.\lbany  I,,  Aiistralin, 

11  0 

10 

■"S 

Adolphus  I.,  Torre.s  Sir.  . 

0  30 

10 

I 

N.  C:.i’ 

_ _  . 

_ 

.  -■ 

Albonmi'lc  I.,  Galapagos 

•J  n 

G 

.  _ 

*  Hv  the  rise  of  the  tide  \n  ineaiit  il.s  vertiejil  rise  ahovc  the  moan  low  water  level  of  spring  tides, 
t  ^<uoU',  p.ige  202.  ;  See  note,  page  189,  §  See  note,  page  189.  II  See  note,  page  200. 
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]  Place. 

Rise. 

i  High 

j  Rifle. 

Place. 

water, 
full  and 

•  - 

1  Neap*, 
t 

1 

cliaiigc. 

.Springd. 

change. 

.Spriiigfl.  1  fkcnpfl. 

.  1-  „ 

j 

h.  in. 

ft. 

ft. 

'  li.  in. 

ft. 

1 

1  Albemarle,  P.,  Falkland  Is. 

7  15 

7 

Anguilla  C. ,  Newfound 

9  0 

4.', 

j  Albert  R.,  Kangai-oo  PL, 

8  0 

10-13 

3-8 

land. 

Austi'ulia,  N.  C. 

-Anna  Maria  B.,  Miir- 

3  50 

J.I 

.Mciiii'-ue,  P, ,  isle  of  Pinc.s, 

S  l! 

4 

<|iicsa.H  Is. 

Xcw  Caledonia. 

Anna  Pink  B.,  Patagonia, 

0  15 

5 

Aldabra  I.,  Mo/cariibique  . 

•1  0 

8 

5 

\V.  0. 

.\l<iborou;'ii.  England 

10  45 

S  * 

6.J> 

'  Annan  Foot,  Bcotlaiul  . 

0  5 

28 ,« 

20 

Alderney,  (Jliannel  In, 

H  -Id 

17! 

12,' 

Annapolis,  U.B. 

•1  38 

1 

1 

Alcppi,  Idiiidubtjiu,  W.  C. 

2  0 

:| 

1-2 

'  Anneslcy  B.,  RctI  S.  . 

1  0 

3-5 

-Vlcrt  B.,  Cormorant  1., 

1.5 

-Annisquam.  U.S. 

11  0 

ini' 

0 

Johnstone  iStr. ,  Van- 

Anno  Horn  1.,  Africa 

3  15 

5 

1  couver  I. 

Anpei  Rtl.,  l'ormos;i 

9  40 

3? 

Mr.,  Trinidail  Chan, 

0  1.5 

V 

Anteclnamber  B.,  Aus. 

2  1.5 

1-5 

.Meiandvr  P,,  Afric,a, 

3  0 

f, 

tralia,  S.  C. 

1 

W.  C. 

Anticosti  ].,  G.  of  St. 

■  11  20 

2^.  1 

-Alfred  P.,  Kowie  K., 

3  50 

4-.’l 

3 

1  Lawrence,  Heath  PL  . 

Afiica.,  S.  C. 

1  ,,  Bear  B.  . 

1  10 

5 

„  Australia,  S.  C.  • 

4  37 

8 

5-« 

'  „  West  Pt. 

2  0 

d 

1  ‘ 

Al»c<,-iras,  tsp.dn 

1  49 

2.', 

Autigoni-sli  Hr.,  Nova 

9  0 

2  . 

.\lf»oa  H.,  Africa,  S,  C. 

:j  10 

6 

Scotia, 

AlgUiuU  lighl-housc,  B. 

9  13 

Antigua  I-,  English  Hr., 

2 

of  Bengal. 

Caribbean  S. 

1 

Alligator  H.,  Flores 

6 

Antipode.s  !.«.  . 

3  30 

d  1 

,,  R.,  Atistralia, 

8  15 

IS 

Autoiigil  B.,  P.  Cboiscul, 

4  0 

a 

J 

X.  c. 

Madagascar. 

Alloa,  iirth  of  Forth, 

.J  18 

n.i 

15 

Aiitrobu*  I.,  G.  of  SL 

'  10  30 

r, 

3  1 

Scotland. 

Lawrence. 

Ahncida  B.,  Afrii-a,  E,  C. 

4  10  ' 

12-1.5 

Antwerp,  Belgium  . 

j  4  25 

15 

Altata,  Mcxii;o,  W.  C. 

9  30 

(i 

.Aomori,  Japan 

4  0 

21 

9i 

Aniami  o  Sima  Str. ,  Liu 

d  34 

d.'. 

4; 

Aoteft  Hr.,  New'  Xeuliiml 

10  0 

12 

Kill  Is. 

Apalachicola  B.,  G.  of 

2.i-l 

Ainbavaratio,  Madaijascar 

4  15 

Mexico. 

Ainboina,  ^lolucc‘a.s 

0  30 

8.i 

••1.J 

.tpainaina,  Gilbert  Is.  . 

4  30 

d 

Anieland,  Netherlands  . 

9  30 

.Apia  Hr.,  Samoa 

1  d  30 

1.1 

3' 

Amet  Sd. ,  Nova  Scotiii  . 

10  0 

8 

5 

Appeetotat  Jj.,  G.  ol  St. 

II  10 

5  .* 

-Vndierst,  G.  of  Martaban 

2  21 

20  22 

12 

Lawrence, 

s  -l  , 

Aniiraiitc  Is.,  Iinlian  0.  . 

5  0 

8.'. 

Appin,  P.,  Linnhe, 

Cl 

12J 

Amlwch,  Kiigliind,  W.  C. 

10  l.'i 

20  1 

15  .’,  . 

Scotland. 

Id.’.  ‘ 

Amoy,  Inner  Hr.,  China, 

noon. 

18.',  1 

115 

Appledore,  Kiigliilul 

a  58 

23 

E,  C. 

Aquin  B.,  St.  Dutningu  . 

irr. 

2-3  ! 

1 

,,  Chang  Chiu,  West  B, 

y  40 

Aracaii,  Brazil 

0  0 

S 

Ampanioiiii  B.,  Miida* 
ga.sc.tr,  N.  W,  C. 

4  23 

lo.»  1 

Araish  El,  Africa,  N.  C.  . 

1  30 

9-12 

i 

Arari  B.,  Japan  . 

d  0 

n*. 

4 

Anipasilava  H.,  Mada- 

5  0 

14.'. 

&•* 

.Ar.i.saig,  Scotland  . 

a  50 

I3i 

10 

gascar. 

Araiico  B.,  Chile 

10  u 

a 

.Vinpenam  B.,  Lombok 

.s  0  i 

d 

Arbroatli,  Scothiiid 

I  .:5 

11  ■ 

11  ’ 

Auniini,  Dt'iimark  . 

0  30 

y 

• 

Arcaclum,  France 

4  37 

111 

S.I  ' 

Amsterdam  L,  Indiau  0. 

11  0  ' 

3 

Areas  coys,  G.  of  Mexico  . 

noon. 

1 

1 

AiniirStr.,  G.  of  Tartaiy 
Anadj'r  B.,  America 

11  40  ; 

5-d 

ArdgliisS,  Ireland 

11  0 

Id 

12  ‘ 

4  0  ! 

9  ' 

-Ardiiitallan,  L.  Fvocliaii, 

5  31 

;i 

d.’. 

.Anciitl  P..  Chile 

0  11 

d 

Scotland 

1 

Andaiiinn  Str.,  Indian  0. 

10  24  ' 

9} 

f 

Ardrisliaig,  L.  Fvnu 

11  53 

0 

f 

Aiitli'iiva  B.,  Madagascar 

3  30  1 

7 

AnlroSMiii,  Scothind  . 

1  1  19 

1<| 

Anogadu,  Virgin  Is. 

U  0  ' 

1.‘. 

Arenas,  cay,  G.  of  Mc.\ico 

nnoii. 

1 -2 

Aiieityuiii,  P.  Iiiyang,  .S. 

0  35 

4 

Argylc,  B.  of  Ftmdy  , 

9  J7 

12.' 

10.'.  i 

Pacitic. 

AriiiiO  utoll,  .Marshall  Is. 

1  1.5 

d  < 

‘ 

Angeles  P.,  U.S. 

.tngoclic  R  ,  Africa,  E.  C. 

1  51  1 
1  0 

5.1 

10-12 

■11 ; 

.Aiica  l(d.,  Chile 

Aricliat,  Madamu  1. 

0 

8  10 

3^ 

Aiigo.sto,  P.,AIiigcl]anStr. 

0  40 

4 

Ariiiacuur,  Coll  I.,  Scut- 

5  41 

12'. 

*1.1 

Angra,  Terceira,  Azores  , 

0  :J2 

•1.'. 

|| 

land,  G. 

,,  Petiuena,  Africa  . 

2  30 

S  . 

Arkliiinge),  St  hitc  S,  . 

7  2$ 

•>  1 

Aiigriu  I3k.,  lliiidusL'iu  . 

10  30 

9  ‘ 

1* 

Arklow,  Ireland 

8  0 

1 

2V  < 

Aiiguila  Is.,  Bahniiias 

8  45 

3.V  i 
■  1 

,,  Bk.,  Ireland  . 

8  0  j 

»  1 
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Place. 

nigli 

\vatei‘, 
full  iviul 
change. 

Riac. 

Place. 

Ifiali  ' 
'*uicr.  I 

l.isc. 

Springs. 

Neaps. 

full  llIKl 
change. 

.'-’prings. 

Neaps- 

)i.  ni. 

ft. 

ft. 

b.  in.  ' 

rt. 

ft. 

AniKstroiig  Chan.,  Banks 

10  36 

a-7  1 

Rada.s  I.,  Liiiga  1.,  Sii- 

6  0 

12 

StT. 

inatra.t 

Arnhem  B.,  Anstralia. 

8  10 

C 

j 

BarloDg  B.,  Balv,  .S.  C.  . 

11  o 

9.'i 

N.  C. 

Bugru  R. ,  Africa,  W.  (J.  . 

Aroa,  Mal.ncca  Str.  . 

14 

9  ! 

Iktloa,  Brnxil  .  .  . 

4  25 

8 

Arosa  R.,  Spain 

3  0 

11 

71 

,,  tie  Cadiz  cny,  Cuba 

9  20 

Arsuk,  Urccnlanil,  W  . 

*i  2a 

12 

0 

,,  Honda,  Central 

3  10 

12? 

Arthur,  P.,  Tasmania 

7  a2 

4  1 

America. 

,,  Yellow  S. 

10  4.'i 

9? 

t 

Bahrain,  Persian  G. 

0  10 

•’•V 

Am  B.,  Suiiintra  Str. 

nuoii. 

8 

Baituiuicri,  1’.,  Cuba 

9  7 

3J 

Aru  Pt. ,  .lava  S. 

7  1 

Biijoa  Rd.,  CcIebcH  . 

0  0 

9 

5-0 

Arinidi-1,  England  . 

0  25 

10 

7  ■ 

Bakit  B. ,  I'abiwan  . 

10  0 

6 

Ascension  I.,  S.  Atlantic. 

.5  30 

2 

Baluhalagati,  M:ika>sar 

G  0’ 

8? 

Ascuncion  B. ,  Californiii 

<)  2 

5:.' 

Str. 

Ashe  inlet,  Hudson  Str.  . 

a  32 

30 

22 

Balad  Hr.,  New  Calc- 

6  15 

u 

Ashrati  Is.,  lied  S.  .  • 

6  0 

1| 

1 

donia. 

Aspra  Spitia  \-j. 

l.\ 

Balambangiin  I.,  Borneo, 

10  0 

6-8  ' 

As.si7.es  Hr.,  Labrador 

7  r. 

h 

N.  C. 

Astoria,  Oregon 

u  19 

01 

Bala.sor  R.  entr.,  B.  of 

10  0? 

11-13 

S 

.  Astrolabe  Rd. ,  N.  Zealaii'l 

9  in 

14 

10 

Bengal. 

Atacauies  B. ,  Ecuador 

3  37 

13 

naH>riggan,  Ireland 

10  40 

13 

Atchafalaya  1).,  G.  of 

trr. 

2.! 

14 

Bali  Str. 

0  30? 

•1 

'  Mexico. 

Ballachulish,  L.  Leven, 

5  13 

11 

Alhlinc,  L.  Senforth 

6  10 

1  15 

10 

.Scotland. 

Athelct  .... 

3  0 

1  6? 

Ballinacourtv,  Dungar* 

5  12 

12.', 

9.'. 

Atico  R<1.,  Peru 

8  50 

1 

van,  Ireland. 

Attn  I.,  Aleutian  Is. 

10  0 

Ballinskcllig  B.,  Ireland 

3  40 

12 

7.! 

Auckland  Hr.,  New  Zen* 

7  32 

11 

9 

Ballycastlc  B. ,  Ireland  . 

a  25 

S 

2 

1  land. 

' 

Ballycoitin,  Ireland 

4  54 

12 

9i 

,,  I.,  S.  Pacific, 

noon. 

3 

BallycrovntiK,  KenmarH  lb 

3  <12 

10.' 

P.  Ross 

1 

Ballynakill  B.,  Irelaml  . 

4  40 

vA 

i-i 

Atign.sta,  P.,  Australia 

8  30 

12 

Ballyncss  bar,  Ireland 

.5 

11'. 

Augusta,  P.,  Sicily. 

3  20 

Ballysadare  quay  ,, 

3  0 

Augusta,  P.,  Str.  of 

5  0 

12 

Balivsbaiinoii  bar  ,, 

5 

11) 

t.'. 

Georgia 

Ibilta,  .Scotland 

9  15 

G'. 

4.'. 

Auki  I.  Hr.,  Mnlaita 

9  0 

Baltimore,  Ireland  . 

4  -fP. 

lo; 

Aulc^ivik  Sd.,  Labrador. 

1  5 

,,  LT.S.  . 

G  33 

IS 

li 

AuxCaycs  B.,St.  Douiitigo 

irr. 

2-3? 

Baltrnm,  Germany  . 

11  20 

8 

.\vatclia  B.,  Katncliatku* 

3  30 

1  0| 

-•J 

Banan.a  I.s.,  Afiica,  \V.  C. 

7  18 

10 

'  Aviles  R.,  Spain,  N.  C.  . 

3  0 

12 

Bandar  Alulch,  G.  nf 

G  -15 

G 

,  Avon  isles,  AustMlia,E.  C. 

8  30 

5 

Aden. 

1  Avou  K.,  Bigburv  i3.. 

5  17 

16.1 

iij 

.,  Ji.ssab,  Persian  G. 

D  0 

r, 

'  England,  S.  C. 

,,  Kbairaii  ,, 

9  0 

r, 

1  Awa  Sima  (Inland  S.), 

0  7 

10.J 

8J 

Ban  If,  Scotland 

0  28 

lb.'. 

i  Japan. 

Hang-pak-kong  R..  Siam 

7  0 

Awanui  R.,  New  Zeuliind 

7  44 

7 

Hungknk  K.  bar, ?  Slum  . 

7  10 

11 

fi 

,  Axim,  Africa,  W.  C. 

4  30 

4 

’  Baiijuwangi,  Java 

0  30  ? 

9 

Aylcii,  B.,  Yellow  S. 

2  30 

6 

1 

B.inkaStr. ,  Celebes 

G  -15 

7 

M 

1  Ayr,  Scotland . 

11  .'"lO 

8-J 

7* 

1  Bankot  R.,  entrance. 

10  37 

9S 

7J 

1  Ayro,  Pt.,  I.  of  Man 

11  7 

20? 

16? 

1  Hindustan,  W.  C. 

'  Banoko,  Africa,  W.  C.  . 

5  2-1 

5 

1 

'  Bantam,  Java . 

5 

1  B.iiitry  Hr.,  Ireland 

3  47 

10 

75 

1  Bnracoa,  Culja 

7  23 

o 

j  Barataria  B.,  G.  of  Me.xico 

irr. 

n 

'  Barbados,  Caribbec  Is.  . 

3  0 

3 

IS 

Bab*eM^I]indcb,  Sir.  uf, 

8  0 

5  • 

3 

Barbara,  P.,  Patngonin, 

0  28 

6 

4 

G.  of  Aden. 

W.  C. 

Babel  Is.,  Bass  Str. 

10  5 

7 

Barclay  Sd.,  Island  Hr., 

noon. 

12 

Babi  I.,  Timor  .  . 

1  30 

8 

Vancouver  I. 

*  See  note,  page  198.  t  Stc  note,  pnge  192.  t  See  note,  p.ngc  194. 
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Ili^h 

liiie. 

ili^th 

Itifio. 

PJacc. 

w.ilcr. 

f’lacc*. 

w.iter. 
full  and 

L.** 

cli.-ingc. 

!  SpriniTB. 

Neaps. 

cliiingc. 

.Springs 

Neaps 

li.  m. 

1 

j  ft. 

ft. 

li.  in. 

ft. 

ft. 

Ban-lay  Sil.  Stam))  Hr.  . 

noon. 

i  12 

Beagle  B*.  Australia,  W.C. 
i  Bear,  C.,  Prince  Edwaril  I. 

noon. 

,  174 

129 

Banlscy  J.,  England,  \\  .C. 

7  40 

,  15 

9  0 

’  6 

3 

Barfleur,  Franco 

8  59 

18 

131 

,,  Hd.,  Capo  Breton  1. 

8  30 

Ji 

.3 

Barmontli,  Engl.-ind.  W.C. 

7 

141 

lO.’ 

Beatrice  islet,  Ausirali.a, 

8 

Ranistablf,  U.  S. 

11  22 

10 

85 

N.  C. 

Rnriisiajilc  liridge,  Eng- 

6  28 

]0.\ 

Beauba-re  1.,  G.  of  St, 

6  30 

6 

4 

laii'l. 

Lawrence. 

BarqiKTii,  eiitr.  .Spain, 

8  l.'i 

lOJ 

Beaufort  Hr.,  U.S.  . 

7  21 

3 

Ol 

Barra  J.,  Xortli  Hr,. 
Suollaml,  W.  C. 

r,  18 

Hi 

SK 

Beaulieu  Engl.and,  S.  C. 

t  10  25 
i  0  15 

}.o 

S-i 

,,  Ca-sMc  13.,  .Scot- 

5  U 

1  n.v 

H 

Be.aumaris  ,,  W,  C. 

10  30 

1  -irli 

10.^ 

land,  W.  C. 

Beaver  cove,  Vuiicouvcr  I. 

'  1.5 

,,  lid.,  Rcrncra  I.  . 

5  -15 

Hi 

7 

pf  Cr. ,  Lough  horougli 

3  0 

16 

HJ 

Barrac'Oiita  Hr.,  G.  of 

10  0 

3-1 

inlet,  British  Co- 

Tart.arv. 

Ininbiii. 

i 

Rarragan  13,,  S,  America. 

7  0 

-,-a 

Heaver  Hr.,  Vancouver  I. 

0  30 

15=; 

11.'. 

E.  C. 

Reaver  Hr.,  Nova  Scotia. 

7  40 

«5 

aX 

Barren  I. ,  Pal:lwan  . 

9  -Jo 

it 

Bcdcqnc  Hr.,  Prince 

JO  15 

1 

5 

,,  Is.,  .\la).lagnst-ar 
RatTOw  Hi.,  iS’cwfomid- 

-1  -15 

12 

Edwimi  I. 

0  13 

4» 

2A 

Bedford  B.,  Tit-rru  del 

<1  30 

7S 

land 

,,  ft.,  Arctic  re-  \ 

11  30 

Fuego. 

Becchey  I.,  Barrow  Str.  . 
Roit  Hr..  C.  of  Cutch 

0  30 

5 

giodK  j 

lo  1  IJO 

0  12 

114 

!>i 

Barrv  I.,  England,  \\’,  C. 

U  3S 

37. \ 

2S5  ‘J  Bchii  Pt,  England, 
W.  C. 

9  14 

13i 

lO.l 

Barton,  l3ulion  I't., 

10  55 

6 

Palawan 

,,  Belfast,  Irviund 

17  'l  U.S.  . 

10  13 

9i 

8 

Ka.s,  )Ic  do,  France  . 

1  52 

23 

11  5 

to*. 

sv 

I3a-^idnl),  1'crsiiin  G. 

noon. 

10 

Bcli'rano,  P.,  Lu  Plata 
Berne,  HonduriiS 

6  U 

16 

13 

Biisi!  B..  Koiva.  W.  C.  . 

4  1.5 

IS 

ijf 

Rasqui-,  P.,  Newfound- 

8  55 

5i 

3.'. 

Bell  (Bcl)S<l.,Spitzbergcn 

1  6 

7 

lant]. 

Belles  Anioiir  Hr.,  Labia> 

1)  0 

ij 

Ba.si>cin,  Kiiidinitiin,  W.C. 
Basscin  K.,  B.  of  Bengal  . 

11  19 

S.1-11 

dor. 

S  IT 

Bclligahi  13.,  Ceylon 

2  20 

31 

IJatinc.>4,  ]3aslicc  Isi.,  Cliiiia 

Oclloua  Rfs.,  Middle, 

8  30 

6 

S. 

Australia,  E.  C. 

I3ataviti,  Java* 

Bateman  13.,  Australia, 

10  0 

2  1 

] 

Bcllorani  Hr.,  Newfound- 

8  59 

6 

8  C 

4-0 

1 

land. 

E.  C. 

Bcinbridge  Pt. ,  Eng* 

11  0 

14 

10.', 

Bath,  Nctlierlandu  . 

3  15 

11 

1 

land. 

BatliiUHt,  G.  of  St.  l.aw- 

3  15 

4  ' 

Benbccniu,  Scotland 

6  3 

11.‘. 

S.\ 

rencc. 

Benevente,  Brazil  . 

3  0 

5 

l3atLscaii,  R.  St.  Lawivnce 

!>  48 

3.\ 

2 

Heiigncla,  Africo,  W.  C.  . 

3  01 

4.\ 

3i 

Batticalao  Hd.,  Ceylon 

5  0 

2-3 

Benin  R.,  Africa,  W.  ij.  . 

4  30 

7 

Batu  I’tura  R.,  Sumatra, 

3  0 

7-10 

Beiikulcii,  Sumatra 

6  0 

3-5 

4.^ 

Str. 

Beuten  Sima,  Japan 

11  20 

6 

Baudin  I.,  Australia, 

11  31 

19-22 

12-15 

Beppu  13.,  Jai^n 

7  17 

75 

N.W.  C. 

Berbcrch,  G.  of  Aden 

9  30 

S.\ 

6 

Bawcan  I.,  Java  S. * 

8  to  10 

i-l 

Bcrbicc,  Guiana 

4  30 

8-io 

G 

Bay  of  Harbours,  Bull 

6  0 

5 

; 

Bergen,  Norw.-»v  .  « 

10  25 

4 

ltd. ,  i-alkland  Is. 

Bering  I.,  Bering  S. 

4  to  5h. 

61 

Bay  of  Islands,  ISlotu- 

7  15 

0 

6  ' 

Berkeley  Sd.,  Falkland 

5  0 

7 

inca  inlet,  Now  Zealand 

II 

Is. 

Bay  of  Jlcrcy,  Banks 

2 

i! 

Benneo,  Spain,  N.  C. 

3  0 

lO-i 

laud. 

1 

Bermuda,  Ireland  I.,  N, 

7  14 

•24 

liazanilo,  C.,  Africa,  E,  C. 

•1  26 

12 

Atlantic. 

Bi-acliy  Hd,,  England 

11  20 

20  1 

15 

Borncra,  L.  Roag,  Lewis  I. 

6  11 

11 

8 

Beadon,  Australia,  W.  C. 

1  30  ? 

7-8  1 

nernemy  I.,Sd.  of  Harris 

6  11 

13 

9.'. 

Bcagh  c{uay,  Ireland 

5  10 

18  , 

13 

Bersiap  Pt.,  Banka  Str.  . 

6  30 

12 

Beagle  Bk,,  Australia, 

10  0 

12  ' 

Bersimis  R.,  R.  St, 

2  0 

12 

N.W.  C. 

1 

Lawrence. 

See  note,  page  192. 
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Tflch 

RIhc. 

1  n 

Rim. 

I’laco. 

Ill 

water. 

rlncti. 

full  and 

1 

change. 

•Springs. 

N'enpd. 

cliojigc. 

1  .Sprincs. 

Nenp^. 

h. 

■, 

~jr~ 

ft. 

III. 

1  It. 

ft. 

Uerthier  pier,  K.  St. 

5 

40 

171 

14 

'  HlQck  I.,  U.S. 

1  7 

36 

34. 

21 

Lawrence. 

BluH',  Hr.,  New  Zealand. 

i  I 

1.8 

S 

6 

hcru  tiord,  Iceland  . 

8 

10 

7 

„  coy,  Bahamas 

;  7 

4.5 

ij 

Hurwick,  Scotland  . 

2 

18 

IS 

11.'. 

Blitnden  Hr.,  British  1  noon. 

16 

iij 

iictcliowuii  Hr.,  G.  of  St. 

11 

32 

r, 

3 

Cohinibia. 

Lawience. 

Blylh,  England,  £.  C.  . 

.3 

15 

15 

11 

Mebsv  cove,  Kcrj'ucicn  I. 

0 

35 

3 

,,  k.,  Soutliwold, 

10 

•JO 

di 

IJ 

Ilcyi'mr,  Hiudu.>it4in,  W.C. 

11 

16 

5 

4 

England. 

Itliuiinngar,  Hindu»Uin, 

4 

27 

32 

2.i;; 

Boca  Grande,  Trinidad 

3 

30 

4 

2.'. 

W.  C. 

„  „  U.S.  . 

1 

g 

u 

■j . 

*  Mias  n.,  TdoniaoK  I., 

S 

0 

,,  Mono,  Trinidad 

3 

50 

4 

2il 

1  China,  £.  C. 

Boddain  cove,  Ladrone 

9 

40 

H 

Mias  B.,  'rbiiii^chow  L, 

8 

30 

Is. 

China,  £.  C. 

Bodog.i  B.,  California 

11 

19 

n 

V  1 

'  Hie.  I.,  R.  St.  Lawrencf. 

o 

15 

It 

S.'. 

Bodkin  Pt.,  U.S.  . 

5 

42 

ij 

MiddaR.,  B.  of  i5en;;al 

10 

0 

M 

Boiiidor  C.,  Africa, 

noun. 

8? 

1  Hideford,  England,  W.  C. 

Is.,  Arka.s  Chan., 

G 

7 

16 

W.  C. 

10 

10 

11-14 

9 

Bolt  Hd.,  England, 

5 

45 

15? 

11  !  ] 

Africa,  W.  C. 

s.  c. 

1 

,,  Mi.Hsao,  Africa, 

11 

0 

8 

Bombay,  Apollo  Bandar, 

11 

35 

I'll 

nj  1 

W.  C. 

1  limliistaii,  \V.  C.f 

1 

„  Oraiigo,  Africa, 

10 

0 

11 

Boinbotokc,  Madagicscar, 

4 

15 

12.’ 

i 

W.  C. 

\v.  c. 

.  Itilbao,  bar,  Spain  . 

3 

0 

13 

Bonncca  I.,  B.  of  Hon- 

9 

0 

IS 

,,  town,  Spain 

3 

20 

9 

iliirab. 

1  Biloxi,  G.  of  Mexico 

1  irr. 

2 

Bonar  bridge,  Dornoch 

0 

34 

6.'. 

1  Mima  M.,  Sunibawa 

1  ntion. 

6 

firth. 

'  Hinibiu  R-,  Africa,  W.  C. 

,T 

.s 

6 

Boiiaiiici,  Spain 

0 

0 

12.'. 

8 

Binnic,  Er.ince 

1  ^ 

3 

30 

.>.■>1, 

Bonavistii,  Newfound- 

25 

11 

1  Bintnla  K. ,  Borneo 

a 

45 

6 

land. 

1  Mira  Mira  M.,  NewGiiincu 

0 

0 

"•i 

3.\ 

’ 

Bongao,  Siilu  S. 

6 

40 

6 

1 

Mird  I.,  Kalnndagan  Is., 

9 

30 

6 

Bonliain  L.  Ciiina,  E.  C. 

1(1 

38 

13 

10-11  ' 

China  S. 

Bonham  Is.,  Audi.,  N. 

3 

30 

(i 

,,  Is.,  Africa,  S.  C. 

4 

0 

•1-5 

Pacific. 

1  ,,  I.,  Lt.  Ho.,  U.S.  . 

^  Mlaavand  Pt.,  Jutland 

•  7 

5H 

4.'. 

Boni  Hr.,  New  Guinea  . 

5 

0 

6 

1 

44 

7 

7i~ 

Bonne  B.,  Nowroundland 

]u 

40 

6 

li  : 

Mlack  Ball  Hr.,  Ireland  . 

:} 

40 

ai 

71 

Bonny  K.,  Afric.i,  W.  C. 

4 

.50 

6 

4 

,,  Rk.,  M.  of  Fundy  . 

It 

29 

36 

31 

Honthain  IM.,  Celebes 

9 

0 

8 

„  Pt.,  Australia,  S.C. 

■1 

37 

8 

3-f> 

4 

30 

8 

Mlakialcno  I. ,  U.S.  . 

1 

37 

2-3 

Bordeaux,  Frunce 

6 

50 

15,'. 

12 

Mlacksod  13.  (‘luay).  Ire* 

4 

47 

10 

S.'. 

Boria  B. ,  Hindustan, 

10 

0 

10 

8 

land. 

w.  c. 

Mlackiofr,  R.  Humber 

6 

59 

16 

Borja  B..  M.igcllaii  Str.  . 

1 

15 

Mluir  Hr.,  ilalny  Pon. 

8 

50 

9 

Morknm,  West,  Germany 

10 

30 

7 

,,  P.,  Andaman  Is. 

Mlakcncy,  England,  E.  C. 

9 

30 

6 

,,  K'lst,  Germ.'iny 

10 

30 

7 

1 

y 

Muscastle,  England,  W.C. 

r, 

15 

22 

17  ' 

,,  (bar),  England, 

6 

30 

15 

Boston  dock,  Englaud, 

6 

80 

21 

11'.  ! 

E.  C. 

E.  0. 

!  ,,  P.,  America, 

*  N.W.  C. 

noon. 

18 

8 

,,  deep  (Clay  hole), 

England,  E.  C. 

G 

0 

22 

15A 

Blanche  B.,  New*  Britain* 

9 

0 

2^ 

li 

,,  Charlestown,  U.S. 

n 

27 

11 

10  : 

II  r.,  Streaky  B., 

0 

5 

6 

„  Lt.  Ho.,  U.S. 

11 

D 

11 

9,'. 

.Uistralifl,  S.  C. 

Botany  B.,  Australia, 

s 

10 

7  S 

Mlaiikcnbcrghc,  Mclgiiiin 

0 

1.5 

13 

10 

E.  C. 

MlaiiCn,  Africa,  W.  C. 

] 

40 

6 

Boucaut,  Franco 

3 

53 

8J 

M 

,,  Encalada  Rd., 

10 

0 

3.1 

Botigliton  Hr.,  Prince 
Eriward  I. 

8 

40 

5 

Chile. 

Ml.-iskct  Is.,  Ireland 

8 

30 

11} 

s 

Moiilognc,  France  . 

11 

28 

2-.i 

10,' 

Mlauort  .^nnd,  Gcriiiany  . 

0 

38 

Bourbon  I.,  sec  Meunion 

Mlcwlicld,  Mosniiito  C. 

1 

50 

2 

I. 

40 

I3ligh  Sd.,  Now  Zealand  . 

10 

45 

8 

0 

Bow  ].,  S.  Pacific  . 

2 

^  i 

i 

MMiid  B.,  Nova  Scotia 

7 

46 

M 

6  . 

1 

•  See  not.',  ingc  204.  +  1“!!= 
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Rlie. 

Springs. 

Keapi. 

SpHnga 

Keaps. 

h. 

ft. 

ft. 

h.  m. 

ft. 

ft. 

Bowling,  R.  Clyde,  Scot- 

0 

30 

9J 

Budeharen,  England 

6  45 

23 

17 

land. 

Buenaventura,  P.,  Central 

4  0 

13 

Boyanna  B.,  Madagoacar. 

4 

33 

103 

71 

America  (Negrilla 

W.  C. 

Rf.). 

Bradore  B.,  Labrador 

10 

35 

2i 

,,  off  the  town 

6  0 

13 

Bramble  cay,  Torres 

9 

15 

12 

Buenos  Aires,  S.  America, 

6  0 

3-0 

E.  C.f 

Brandy  Pots,  R.  St.  Law- 

3 

0 

17 

10 

Buffalo  R.  (East  London), 

3  47 

6 

3? 

rence. 

Africa,  S.  C. 

Brass  R, ,  Africa,  W.  C.  . 

4 

30 

6 

4 

Buffett  Hr.,  Newfound- 

8  12 

7 

5 

Braiia,  Africa,  E.  C. 

4 

10 

8 

land. 

Bray  Hd.,  Ireland  . 

10 

45 

12 

9i 

Buka  B.,  Rotti  I.  . 

noou. 

Brazos  Santiago,  G.  of 

irr. 

i-U 

Bulama  1.,  Arens  Chan., 

10  10 

11-14 

Africa,  W.  C. 

Breaker  Pt.,  China,  E.  C. 

10 

01 

8 

Bull  Hr.,  Goletas  Chan., 

0  30 

12i 

Breaksea  Sd.,  New  Zea- 

11 

15 

8 

4 

Vancouver  I. 

Bull  I.,  Newfoundland 

7  22 

3^ 

Brebat,  France  . 

5 

51 

31 

23 

BuUs  Island  B.,  U.S.  . 

7  16 

53 

<5 

Bremerhavcn,  Germany  . 

1 

10.? 

,,  mouth,  AchiU  Sd., 

5  38 

10? 

75 

Brest,  France  . 

3 

47 

195 

ijj 

N,  ontr.,  Ireland. 

Bridgeport,  U.S. 

11 

IJ 

8 

61 

Bulsar  Khari,  Hindustan, 

1  46 

18 

145 

Bridgewater,  England 

8 

0 

18 

w.  c. 

,,  bar,  England. 

6 

50 

35 

2oA 

Buluagan  O’sta  Ana,  P. , 

noon. 

55 

Bridlington,  England 

4 

39 

16 

12 

Philippine  Is. 

Bridport,  England  . 

6 

5 

lU 

73 

Bunnwe,  L.  Etive,  Scot- 

7  54 

5i 

Brielle,  Netherlands 

3 

0 

5 

land. 

Brighton,  England  . 

n 

IS 

19? 

16 

Bunei^san,  Scotland 

5  24 

12 

!  Brisbane,  Australia 

11 

0 

65 

Burai,  B.,  New  Caledonia 

8  39 

25 

,,  the  Quarry 

10 

30 

63 

Burgeo  Is.,  Newfound- 

8  32 

10 

5 

7 

land. 

Bristol  (King  Rd.\  Eng- 

7 

13 

40 

31 

Burin  Hr., Newfoundland. 

8  45 

65 

Burnett  R.,  Queensland  . 

9  30 

8-9 

3—4 

,,  Cumberland  dock 

7 

13 

315 

Burntisland,  6rth  of 

2  24 

165 

123  I 

Forth,  Scotland. 

' 

Broad  Sd.,*  Longl.,  Aus- 

11 

35 

22-26 

15-19 

Burnt  isles,  Kyles  of 

11  50 

10 

*  1 

trnlia,  E.  C. 

But*.*. 

,,  St.  Lawrence  ck.  . 

11 

55 

18-23 

13-175 

,,  Is.,  Newfoundland  . 

7  48 

7 

,,  Roundish  I.  . 

11 

50 

23-28 

155-20 

Burong  I.,  China  S. 

4  45 

7 

Broadhavcn  Hr.,  Ireland 

5 

0 

lOA 

7i 

BurrarJ  inlet,  G.  of 

7  0 

Broadway  R.  entr.,  China, 

11 

0 

n 

Georgia,  British  Co- 

E.  C. 

lunibia.t 

Broken  B.,  Australia, 

8 

30 

fi-7 

Burry,  P.,  England,  W.C. 

6  3 

26? 

191 

E.  C. 

Burn  I.,  Moluccas  .  . 

1  32 

^4 

Brothers  Is.,  Red  S. 

6 

0 

2 

Burwell,  P. ,  Hudson  Str. 

9  25 

19 

lu 

Broughty  ferry,  Scot- 

2 

22 

WJ 

11 

Busainga,  Burias  I. 

0  30 

land. 

Buaselton,  Australia, 

9  291 

2? 

Brouwerahaven,  Nether- 

2 

0 

10 

8 

W.  C. 

lands. 

Blisuanga,  China  S.  • 

0  30 

6 

,,  gat,  Netherlands 

1 

0 

91 

Busuni,  Germany  ■ 

1  21 

12 

Bruinisse,  Netherlands  . 

2 

30 

11 

Butang  group,  Malacca 

10  34 

9 

Bruit  R.,  Borneo 

3 

0 

11 

Str. 

Brunet  Is.,  Newfound- 

9 

2 

61 

<1 

Buton  Str.,  Celebes  > 

6-6 

75 

land. 

Bruni  R,,  Borneo  .  • 

11 

0 

71 

6i 

Brunsbuttel,  Gormany 

1 

53 

91 

Bucarelli  G.,  America, 

IS 

N.W.  C. 

10 

14 

21 

7 

0  1 

4  1 

21 

Cabita  B.,  New  Granada 

3  40 

12 

Lawrence. 

Cacheo  R.,  Africa,  W.  C. . 

7  45 

8 

*  Su  nol  •.  page  200.  t  Sie  note,  page  180.  J  Set  note,  page  208. 
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Springs. 

Neaps. 

change. 

Spriogt. 

Neaps. 

h,  m. 

ft. 

ft 

h. 

ra. 

ft. 

1 

ft 

Caclnpcur,  G.,  Brazil 

6  52 

7-10 

Canton,  R.,  entr.,  China. 

10 

0 

8 

Cadiz,  Spain  .  .  . 

1  56 

12 

9 

„  (Kuper  I.)  in  March 

2 

40 

54 

Caen,  France  ,  . 

Calmites,  St.  Dorainj;'o  « 

10  57 

S  01 

11  1 

fi  II  ilay 

,,  ,,  Sc  June 

i  ’ 

40 

64 

Cairnlou^h,  Ireland 

10  51 

51 

5 

fi  II  Sept. 

12 

Cairns  Hr.,  Australia, 

9  301 

8-10 

5-7 

II  II  Oct. 

E.  C. 

Calabar  R,,  Africa,  W.  C. 

4  SO 

6 

4 

Cape  Byron  B.,  Australia, 
E.  C. 

8 

45 

5 

,,  Old,  Africa,  W.  C.  . 

6  30  1 

101 

61 

,,  Coast  castle,  Africa, 

4 

30 

6 

Calais,  France  • 

11  49 

21 

17* 

\V.  C. 

Calbiico,  Chile  .  . 

1  22 

16-20 

,,  Gracias  Hr.,  B.  of 

10 

30 

2 

Colcosicu  R.,  6.  of 

21 

1^ 

Honduras. 

Mexico. 

,,  May  landing,  U.S.  . 

8 

19 

6 

5 

Calcutta,  Bengal*  . 

2  2 

17 

12 

,,  Rouge  Hr.,  New- 

7 

0 

6 

Caldy  Rd.,  Bristol  Chan. 

5  37 

25J 

191 

foundland. 

Caledonia  Hr.,  New 

11  40 

H 

1 

Cappename  H.,  Guiana  . 

5 

30 

8 

Granada, 

Caracas  R.,  Ecuador 

3 

30 

10 

Calf  Sd.,  isle  of  Man 
Calicut  Hd.,  Hindustan, 

11  17 

161 

13 

Caroquette  Hr.,  G.  of  St. 

0 

40 

6 

3 

10  59 

6 

4 

Lawrence. 

w.  c. 

Carbonear,  Newfoundland 

7 

20 

3 

Callao  B.,  Peru 

6  47 

4 

Cardiff,  Bute  dock,  Eng- 

7 

0 

36) 

27 

Calsbot  (Castle  Pt.), 

11  30 

141 

111 

land,  \V.  C. 

Eo{;land. 

Cardigan,  England,  W.C. 

7 

>2 

9 

Calstoch,  R.  Tanaar, 

6  6 

121 

84 

,,  B,,  Prince  Edward  I, 
Careeniug  B.,  Australia, 

8 

40 

5 

31  1 

Eu^'land, 

11 

4.5 

30 

Calvados  chain,  Louisiade 

9  0 

5 

3* 

N.W.  a 

Arch. 

Carelmapu,  Patagonia, 

0 

50 

10 

Camainu  P.,  S.  America, 

4  0 

64 

W.  C. 

E.  C. 

Carenage,  Trinidad 

4 

20 

21 

Camarifias,  P.,  Sp. 

3  0 

15 

Carenefo  Hr.,  Venezuela 

10 

0  ? 

2? 

1 

day 

Cargados  Carajos  shoals. 

2 

0 

Cambay  town,  Hindu- 

5  lOj 

23 

Indiau  0. 

1 

etao,  W.  C. 

1 

night 

Cargreen,  R.  Tamar, 

5 

47 

143 

103  1 

4 

Camden  Sd,,  Australia, 

1 

30 

England. 

11  SO 

30 

C;oibou  Hr.,  Nova  Scotia 

10 

0 

6 

4 

N.  W,  C. 

Caileton  Pt.,  G.  of  St. 

3 

0 

6 

4 

Camden  Hr,,  U.S.  .  , 

11  8 

10) 

sa 

Lawrence. 

Cameleon  Hr.,  Nod;i]cs 

3  0 

16 

lU 

Carlinglord  bar  or  Cran- 

11 

0 

16 

11 

Chan.,  British  Columbia 

field  Pt.,  Ireland  . 

Cameroon  C.,  Africa, 

5  SO 

6S 

Carlisle,  1'.,  Euglund 

0 

10 

20 

14 

W.  C. 

Carmarthen  bar,  England 

5 

44 

26 

191 

Campbell  C. ,  Now  Zea- 

6  0 

8 

6 

Carmarthen  town 

6 

10 

84 

land. 

U^irnarvoii,  iilugland 

0 

30 

163 

12 

1,  I.,  S.  Pacific  . 

noon. 

31 

Carnot  B. ,  Australia 

11 

0 

18 

„  town,  G,  of  St. 

0 

10 

7 

Carnsorc,  Ireland 

6 

0 

9 

Lawrence. 

CaroHue  Ib.,  S.  Pacific 

4 

0 

u 

Campbeltun,  Scotland  • 

11  45 

8J 

6 

Carougc  R.,  R.  St.  Law- 

7 

15 

10 

11 

Campeche,  Yucatan  . 

1  45 

2 

rence. 

1  Camiiobello,  Welchpool, 

11  21 

23) 

20 

Carrigaholt,  Ireland 

4 

44 

14 

10) 

B.  of  Fundy. 

Carrisal  Bajo  B.,  Chile  , 

8 

30 

5 

1  Canada  B,,  Newfound- 

6  46 

61 

U 

Caraaig,  Scotland 

6 

28 

10 

71 

i  land. 

Cartagena,  Now  Granada 

11 

0 

u 

1 

(  Canaveral,  C.,  U.  S. .  . 

7  0» 

4-6 

Carteret,  France  . 

6 

25 

31 

22) 

,,  P.,  America,  N.W.  C. 

0  30 

18 

,,  Pt.,  New  Ireland  .. 
Carver  Hr.,  U.S.  . 

irr. 

6? 

Cancfile,  France 

6  20 

37 

27 

11 

0 

10 

9 

1  Ganna  1,,  Scotland,  \V.  C, 

6  19 

14 

94 

Cascaes  B.,  Portugal 

1 

61 

10.1 

1  Canso  gut,  N.  entr. 

1  ,,  P.  Hastings,  Nova 

9  15 

9  10 

4 

H 

2 

3 

Cascumpeque  Hr.,  Prince 
Edward  1. 

6 

40 

S 

2 

Cashla  B.,  Ireland  . 

4 

33 

16 

12 

„  Hr,,  Nova  Scotia  *. 

7  48 

64 

Casquots,  English  Chan. 

6 

46 

16) 
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^  Place. 

High 
water, 
full  and 
change. 

Rise. 

Place. 

1  Ulgh 

1  water, 
lull  aod 
change. 

Rise. 

Springs. 

Neaps. 

Springs 

Neaps 

h.  m. 

ft. 

ft. 

Ii.  m. 

ft. 

ft. 

1  Chang-zu-do  I.,  Yellow  S. 

9  30 

12 

8 

Castillo  Ba,  Kio  de  la 

8  30 

2 

1  Chapu  Rd.,  Hang-cliu  B., 

noon. 

25 

Plata,  t 

1  China,  E.  C. 

Costleniaine,  Ireland 

1  30 

U} 

9.', 

1  Charles,  C.,  U.S.  . 

7  51 

31 

Castletown,  Ireland 

4  14 

9i 

7h 

,,  I.,  Galapagos 

2  10 

6 

,,  isle  of  Man 

11  10 

20 

1  ,,  I,,  Labrador 

7  30 

6-7 

Castletownsend,  Ireland  . 

1  21 

103 

*  S 

,,  Sd.,  New  Zealand 

11  15 

8 

4 

Castors  Hr,,  Newfound- 

10  50 

5< 

Charleston,  U.S. 

7  24 

6J 

4K 

land. 

Cliarybdis  Hr.,  Miau- 

10  30 

Castries  B. ,  G.  of  Tartary 

lu  30 

5i-8i 

tan  group,  Yellow  S. 

Castro,  Pata;»onia,  \V.  C. 

0  11 

18 

Chateau  B.,  Labrador 

7  16 

* 

24 

Castro  Urdiales,  Spain, 

3  0 

12 

Chatham,  England  . 

0  43 

181 

Ui 

N.  C. 

i  ,,  I,,  Galapagos 

2  23 

01 

i  Casuarina  Pt.,  Palawan  . 

d  30 

.63. 

,,  Is.,  P.  Hutt,  S. 

5  0 

4-5 

Catalina  Hr.,  Newfound- 

7  0 

a 

4 

1  Pacific. 

land. 

1  Chatte,  C.,  R.  St.  Law- 

noon. 

13 

8 

Catherine  Pt.,  Iklagcllan 

8  5 

so 

1  rence. 

Str. 

1  Chauan  B. ,  China,  E.  C.  . 

n  0 

61 

„  S(]..  H.S.  . 

8  37 

s 

64 

1  Chauquis  Is.,  Chiloe 

0  35 

Catlin  K.,  New  Zealand  . 

2  30 

8 

4 

Chaul,  Hindustan,  W.  C. 

11  0 

111 

8 

Cato  I.,  Australia,  E.  C.  . 

8  0 

6 

1  Cbausev,  isles  de,  France 

6  14 

35 

26 

Catoebe,  C.,  Yucatan 

9  30 

n 

'  Cbausae  dc  Scin,  Franco  . 

3  21 

171 

12 

Caitawadc  bridge,  Stour 

1  8 

Chebougo,  B.  of  Fundy  . 

10  i 

15 

111 

R.,  England. 

Cheduba,  B.  of  Bengal  . 

9  15 

10 

7 

C'aTalli  lb.,  New  Zealand 

8  0 

7 

t  Chentabun  R.,  G.  of 

10  0 

51 

Carcro  I.,  Palawan 

9  30 

.ij 

Siam. 

1 

Cawee  Is.,  G.  of  St. 

1  50 

9 

5 

Chepo  R.,  New  Granada  . 

8  40 

16 

Lawrence. 

Chepstow,  England 

7  30 

38 

28  i 

Cay  Franck,  Cuba  . 

6  0 

21’ 

Cherbaniani  Rf,,  Lacca- 

:  10  0 

4 

Cayenne,  Guiana 

4  37 

6-7 

Jires. 

Cayeux,  France 

11  14 

281 

22 

Cherbourg,  France  . 

'  8  0 

173 

13 

Cayo  Aina,  P.,  Cuba 

8  9 

21 

Cbesilton,  England 

6  13 

101 

7 

Ceara,  Brazil  . 

5  35 

8i 

Chester,  Crane  wharf, 

0  16 

10 

Cedar  cays,  U.S. 

0  51 

31 

24 

England. 

Cecleira,  Spain,  N.  C. 

3  0 

IS 

Chester  K. ,  Rockhall  Gr. , 

5  23 

21 

1 

Centre  1.,  Foveaux  Str., 

0  15 

8 

6 

U.S. 

New  Zealand. 

Cheticau,  C.  Breton  I. 

8  15 

31 

2 

Ceram,  AVahaay  Hr., 

6  0 

3-4 

Chctlat  I.,  Laccadives 

10  30 

4 

^loluccas. 

Chichester,  England  . 

11  30 

14 

11 

Cerro  Azul  B.,  Peru 

5  0 

3 

Cliilu.  Yellow  y.  .  , 

10  34 

8 

61 

Cerros  I.,  California 

9  10 

7-9 

Chi  Ho,  G.  of  Pecheli 

4  0 

101 

8 

Ceuta,  Africa,  N.  C. 

2  6 

33 

21 

Cliiluchap  Hr.,  Java 

9  25 

6 

4  1 

(jbflcabuco  P.,  Cliouos 

1  15 

7 

Chilca,  P,,  Peru 

5  30  h 

41 

Archo. 

Chilka  lake,  6.  of  Bengal 

0  0 

n 

3 

Chacao  B.,  Patagonia, 

0  40 

14 

Chiluan  I.,  Africa,  E.  C. 

4  49 

isi 

13 

W.  C. 

Chimney  I.,  Rees  pass. 

11  30 

12 

Chacao  narrows,  Pata- 

0  50 

16 

China,  E.  C. 

Ronia.  W.  C. 

China  llakir,  G.  of  Mar- 

3  3 

16 

11 

Cbahbar  B.,  Belucbistan 

9  30 

9 

taban. 

Chalky  inlet.  New  Zea- 

11  5 

8 

4  ! 

China  St.,  New  Guinea  . 

8  40  ' 

6 

4 

land. 

Chiuchu  Hr.,  China,  E.C. 

0  25 

17 

CbalmersF.,  New  Zealand 

3  38 

51 

Chin  hai,Yuug  R., China, 

0  14 

11 

S3 

Chamc  B. ,  New  Granada 

4  0 

16 

E.  C.* 

Cbamela  B.,  Mexico, W.C* 

8  7 

Gi 

3J  1 

Ching  ho,  G.  of  Pecheli  . 

1  20 

61 

Chamisso  I.,  America, 

4  42 

Cliing-tau  B.,  Yellow  S.  . 

6  0 

12 

9 

N.  W.  C. 

Chiu  ki  I.,  China,  E.  C. 

9  20 

13 

Champion  B,,  Australia  . 

9  0 

13 

11 

Chinkiang,  Yang  tse 

8  30 

31 

23 

Champlain  G.  of  St. 

9  46 

3 

2 

kiang. 

Lawrence. 

Chino  B.,  China,  £.  C.  . 

8  0 

5 

2^ 

Change  I.,  Newfound- 

7  20 

<1 

3 

Cbipana  B.,  Chile  .  , 

9  19 

51 

land. 

Cbitando  inlet,  Java  . 

6  30 

6 

34 

Chang  Uu,  Chusan  Arch. 

10  14 

12 

9  1 

Chittagong,  B.  of  Bengal 

1  12 

13-16 

7-10 
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Ghoueul,  P.,  Madagaacar, 
E.  C. 

Chole  B.,  Ma6a  I.,  Africa, 
E.  C. 

Chosan  Hr.  or  Taauliang- 
bai,  Korea. 

Christchurch,  England 
Christiania  Hr.,  Norway  . 
Christianatxd,  Santa  Grur 
Chriatinaa  I.,  Indian  0.  . 
,,  N.  Pacific  . 

„  Mergui 

Arch. 

Hr.,  Kar* 

guelen  I. 

Chuen  pi  Pt.,  Canton  R.  . 
Chukun,  China,  S.  R.  C. . 
Chumpun  6.,  G.  of  Siam 
Churcnill,  F.,  Hudson  B. 
Churiuca,  P.,  filngellan 
Str. 

Chusan  Arch.,  Vernon 
Chan. 

Chusau  Tiiigliae,  Ohitia, 
E.  C. 

Cinque  Is.,  Andaman  la. 
Circular  Hd.,  Tasmania  . 
Clam  Ft.,  6.  of  Fundy  . 
Clare  I.,  Ireland 
Clarence,  P.,  America, 
N.  W.  C. 

Clarence  Hr.,  Long  I., 
Bahamas. 

Clarence  R.,  S.  Hd., 
Australia,  E.  C. 
Clayoquot  Sd.,  Van¬ 
couver  I. 

Clear,  C.,  Ireland 
Clearwater  Ft.,  G.  of  St. 
Lawrence. 

Clemenceau  Ft.,  New 
Hebrides. 

Cleveland  B.,  Australia, 
E.  C. 

Cleveland  passage,  Alaska 
Clev,  England,  E.  C.  . 
Clilden  B.,  Ircliind,  W.G. 
Clifton  Sh.,  Sumatra,E.C. 
Clinton  P., Australia, E.C. 
Clonakilty  B.,  Ireland, 
S.  C. 

I  Coacoacho  B.,  G.  of  St. 
Lawrence. 

Coatzaco^los  B.,  ent.  G.  of 
ilexico. 

Cobija  B.,  Bolivia  .  . 

Cocagne  R.,  G.  of  St. 
Lawrence. 

Cochin  R.  entr.,  Hindu¬ 
stan,  W.  C. 

Cockbum,  P.,  Africa,  E.C. 


High 

water, 

1  Rise. 

full  and 
change. 

Springs. 

Neaps. 

b.  m. 

ft. 

ft. 

4  0 

6 

4  0 

IS 

10 

r  fl  0  \ 

\11  30  / 


6  34  U 

7  30  S 

7  20  4-5 


noon.  75 
4  30  20 


0  20  I  16  I 

;  ' 

4  so  I  13|  I 
10  0  I  4-5 
10  25  11-15 

4  so  i  11 


;  Cockburn  P.,  Meiaco  sima 
;  Cockburn, Australia,  N.  C. 

I  ,,  Sd.,  Australia, 

1  W.  C.  I 

^  Cockenzie,  firth  of  Forth,  I 
1'  Scotland.  I 

Cockle  cove,  Trinidad  | 
Chan. 

;Cod,  C.,U.S. 

Codroy  Rd.,  Newfound¬ 
land. 

j  Coffin  D.,  Australia,  S.  C. 

!  Coghlan  Anch.,  America, 
j  N.  W.  C. 

'  Coiba  I.,  New  Grenada 
Cold  Spring  inlet,  U.S.  . 
Coleraine,  Ireland  . 

,  Collier  B.,  Australia, 
N.  W.  C. 

'  Colne  R.  entr.,  England  . 
Colnette  B.,  California  . 
Colombilla  cay,  Pearl 
'  cays,  Mosquito  C. 

'  Colombo,  Ceylon 
]  Colon,  Panama 
ColoDsay,  Schalloaaig, 

!  Scotland,  W.  C. 

Colorado  R.,  La  Plata 
,,  entr.,  Cali¬ 

fornia. 

Columbia  B. ,  G.  of  Darein 
Columbia  R.  bar., 
America,  N.  W.  0. 
Columbia  R., Marsh  1.  Cr. 
Comau  inlet,  Chile  . 
Comfort  bight,  Labrador 
Comillas,  Spain,  N.  C. 
Componi  R.,  Africa,W.O. 
Comptroller  B.,  Mar¬ 
quesas  Is. 

Conani  R. ,  Brazil  . 
Concarneau,  France 
Congo  R.,  Afiica,  W.  C.  . 
Conil,  Spain 

Connoirc  B.,  Nfld.,  S.  C. 
Conquet  Ril.,  France 
CoDstitneion  cove,  Bolivia 
Convenient  cove,  Alaska  . 
CoDWBy,C.  .Australia,  E.C. 
Copiapo,  Chile 
Coquet  Rd., England, E.C. 
Coquimbo  B.,  Chile 
Cordouan  Lt.  Ho.,  France 
Corentyn  R.,  Guiana 
Coringa  or  Cocanada  B., 
B.  of  Bengal. 

Corinth  caual,  each  end, 
Mediterranean. 

Coriuto  Hr.,  Central 
America,  W.  C. 

Corisco  B. ,  Elobey  isles, 
Africa,  W.  0. 


High 

Rise. 

full  and 
change. 

Springs. 

Neaps. 

h.  m. 

ft. 

ft. 

7  32 

6J 

3 

5  45 

1-4 

0  0 

l-U 

2  Id 

15i 

13 

11  45 

6 

11  so 

13 

0  16 

6 

4 

0  45 

6 

0  30 

18 

14 

3  10 

12? 

7  32 

54 

41 

6  24 

Cl 

4 

11  45 

36 

11  55 

14 

10 

8  45 

6  ? 

2  0 

2 

50 

2 

11 

5  18 

0 

0 

74 

2  15 

25-30 

16-2U 

0  20 

n 

0  10 

6 

219 


Place. 

High 
water, 
full  and 
change. 

Klse. 

Place. 

High 
water, 
full  and 
change. 

1  Rlie. 

Spring!. 

.Neapi. 

Spring! 

Neapi. 

fa.  m. 

n 

h.  m. 

ft 

ft 

Cork,  Penrose  quay,  Ire- 

4  58 

12S 

10 

Culebrn  P.,  Central 

3  15 

53 

land. 

America,  W.  C. 

Com  Is.,  Mosquito  C. 

1  45 

2 

Culmcao  R,  Mexico, 

9  30 

i  6 

Comer  inlet,  South  Aus- 

0  14 

8 

\V.  C- 

1 

tralia. 

Cullen  Hr.,  Fife  Sd., 

noon. 

1 

114 

Cornwall,  C.,  England 

4  35 

181 

13* 

British  Columbia. 

Cornwallis,  P.,  Anda- 

g  50 

a 

6^1 

Cullen  I.,  Chile  . 

1  20 

man  la. 

Cumberland  basin,  Sack- 

11  55 

1  451 

38 

Coromandel  Hr.,  Now 

7  0 

8-11 

Title,  B.  of  Fundy. 

1 

Zealand. 

Cumberland  Is., Australia, 

11  5 

1  21 

Corpach,  L.  Aber,  Scot- 

S  59 

IH 

E.  C. 

land. 

Cumberland  Sd.,  U.S, 

7  48 

63 

6 

Corral  Pt.,  Chile 

10  35 

55 

Cupica  B.,  New  Granada 

3  30 

13 

Corran,  L.  Linnhe,  Scot- 

5  43 

12 

8i 

Cumnipe  Rd.,  Chile 

10-35 

* 

land. 

Curieuse,  Seychelles,  In- 

5  10 

4 

Cornua,  Spain 

3  0 

IS 

diau  0. 

Coamoledo  group,  Indian 

4  01 

8  1 

51 

Curlew  Hr.,  Labrador 

6  40 

53 

41 

0. 

Curtis  P.,  Australia,  E.  0. 

9  30 

10-12 

Condrea  1.,  Prairie  B.,  R. 

4  25 

18 

13 

Cutch,  G.  of,  mouth 

11  30 

St.  Lawrence. 

Cuttyhunk,  U.S.  . 

7  44 

33 

31 

Conrrier  B.,  Madagascar  . 

4  21 

10 

Cntwell  Hr.,  Newfound- 

7  6 

<4 

3 

Courseulles,  France. 

9  7 

19 

15 

land. 

Coartmaesherry,  Ireland  . 

4  36 

lOJ 

as 

CuzhaTen,  Germany 

0  49 

101 

73 

Courtawn,  Ireland  . 

•t 

Cuyo,  Sulu  S. , 

11  30 

6 

Coverack,  England  . 

4  35 

nj 

lU 

Cypress  Hr.,  Sharp  pas- 

noon. 

16 

114 

Cow  Head  Hr.,  Now- 

10  30 

<s 

sage,  British  Columbia. 

foundland. 

Cyrus  Hr.,  Rotti  I.  . 

noon. 

61 

Cowes,  England 

f  10  IS 
\  11  15 

}l24 

94 

inlet,  Patagonia, 

9  30 

40 

Cozumel,  B.  of  Honduras 

8  30 

n 

'Cracker  B.,  S.  America, 

7  15 

13! 

10* 

S.  E.  C. 

Craig  core,  New  Hebrides 

6  01 

5  ? 

Dabbol,  R.,  Hindustan, 

10  40 

8 

54 

Cranford  B.,  Mulrov  G., 

a  3 

4 

23 

W.  C. 

Ireland 

lla^gs  Sd.,'New  Zealand 

11  30 

8 

6 

Crapaud,  Prince  Edward 

10  0 

3 

6  1 

Dalialak  Dk.,  Red  S. 

1  10  1 

3-4 

1. 

Pahouet,  France  .  . 

G  5 

32 

234 

Cremaillcre  Hr.,  Now- 

7  13 

Daiwan  I.,  China,  E,  0.  . 

8  35 

13.V 

foandland. 

Palawan  B.,  Balabac  I.  . 

11  0 

5 

1 

Crescent  city,  California  . 

11  33 

5? 

IS 

Dalcabue,  Patagonia,  W.C. 

0  26 

Crichton  Hr,,  Eorea, 

9  80 

12 

9 

Dalhousie  Hr.,  G.  of  St. 

3  10 

9 

S.  c. 

1 

Lawrence. 

Crinan,  Scotland 

4  40 

6 

s-t 

D.ilkey  I.,  Ireland  . 

10  45 

13 

Croc  Hr.,  Newfoundland 

7  4 

■<1 

Dalrymple  Hr.,  Sulu  S.  . 

7  .50 

4 

Croisilles  Hr.,  New  Zca- 

9  0 

12 

a 

Daly,  P.,  AuHtralia,  N,  C. 

5  30 

17 

24 

land. 

Daman,  Hindustan,  W.C. 

1  30 

17 

Cromarty,  Scotland  . 

11  56 

14 

11 

Darapier  Arch. ,  Australia, 

11  301 

16-17 

Cromer,  England 

7.  0 

ua 

11 

N.W.  C. 

Crooked  I.,  Bahamas  . 

7  0 

n 

,,  Sir.,  Moluccas 

6  0 

n 

Crookhaven,  Ireland 

4  9 

8 

Danes  I.,  Spitzborgen  , 

0  24 

54 

Crow  Hr.,  Nova  Scotia  . 

8  0 

64 

4S 

Danger  Pt.,  Australia, 

9  30 

6 

44 

Crowd?  Hd..  Australia, 

9  15 

5 

3 

E.  C. 

E.  C. 

Dapitan  B.,  blindanao 

3  40  ! 

5 

j 

Cncao  B. ,  Patagonia, 

noon. 

6 

Darnlcv  I.,  Torres  Str,  . 

9  30 

12 

\v.  c. 

Dar-es  Salaam.  Africa  , 

4  20 

14 

9 

CuldoffB.,  Irdund,  W.  C. 

5  53 

aj 

6 

Dartmouth,  England  . 

6  16 

141 

10) 

9  0 

1 

Darn'in  Hr.,  Choiseul  Sd,, 

6  30 

Caribbean  S. 

Falkland  Is. 

*  Set  note,  page  180. 
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water, 

Rise. 

Place 

nigh 

water, 
full  and 
change. 
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(nil  and 
change. 

Springs.: 

Neaps, 

.SprlDga. 

h.  m. 

ft. 

ft. 

h.  m. 

ft 

Darwin  P.,  Anstralia, 

6  43 

22i 

154 

Digges  I.,  Hudson  Str.  . 

8  53 

84 

N.  C. 

Dilhi,  Timor  , 

1  0 

6 

,,  Chan.,  Patagonia  . 

0  85 

10 

Dillon  B.,  Erromango  I., 

5  80 

4 

Davao,  ilindanao  .  . 

6  5 

7 

4 

New  Hebrides, 

Dc  Itonmpot,  Onrust, 

1  0 

15 

11 

Dinding  Chan.,  Malacca 

3  15 

9 

Nortlt  S. 

Str. 

Dead  Is.,  Labrador. 

6  51 

54 

31 

Dingle,  Ireland 

3  51 

102 

Deal,  England  .  . 

11  15 

16 

12* 

Dingwall,  Scotland,  E.  C. 

11  39 

13 

Dcaly  I.,  Melville  I. 

1  48 

4 

Dinorwic,  England,  W.C. 

9  35 

18 

Deep  Hr.,  Fife  Sd., British 

noon. 

16 

lU 

Dipcove,  New  Hebrides  . 

6  0’ 

5» 

Columbia. 

Direction  Hill,  lilagellan 

8  53 

38 

,,  Pt.,  Durian  Str.  , 

5  0 

10 

Str. 

Deer  Hr.,  Neivfoundland 

7  49 

34 

2 

Discovery  Hr.,  Smith  Sd, 

11  35 

6* 

,,  Sd,,  Orkneys  . 

10  30 

10 

74 

Discovery  P. ,  America, 

2  30 

7 

Dclagoa  B.,  P.  Melville, 

4  30 

15 

N.  W.  C. 

Africa,  S.  C. 

Dislocation  Hr.,  Tierra 

1  40 

4 

,,  Portuguese 

5  20 

12 

del  Fuego. 

factory. 

Diu  Hr., Hindustan, W.C. 

11  0 

6 

,,  Shofeen  I.  . 

4  40 

12 

Dives,  Fr-mce  , 

9  39 

21 

Delaware  R.  (break¬ 

8  0 

32 

Dodni,  Comoro  Is.  . 

4  0 

11-12 

water),  U.S. 

Dobbo  Hr.,  Am  la. 

2  30? 

6 

Dclfzyl,  Holland  . 

11  15 

10 

Doboy,  Lt,  Ho.,  U.S. 

7  33 

72 

Deli  K.,  Mnlarea  Str, 

2  0 

7 

Dodandowi  B.,  Ccylnn  . 

1  50 

U 

Demerara  R,,  Guiana 

4  28 

9 

6 

’  Dodo  R,,  bight  of  Benin  . 

4  17 

6" 

Denham  Sd.,  Sharks  B., 

0  5 

6 

Dok  Kan,  Sulu  S.  ,  , 

6  0 

5 

Australia,  N.  W.  C. 

Domino  Run,  Labrador 

7  23 

52 

Denial  B.,  Australia,  S.  C, 

0  50 

7 

(Grog  I.) 

Denison  P,,  Australia, E.C, 

10  20 

8-10 

6-8 

'  >>  Hr.  „ 

7  4 

52 

Dent  haven,  Borneo, 

6  34 

34 

Donaghadec,  Ireland 

11  13 

N.  E,  C. 

Donegal  Hr,,  Ireland 

5  18 

114 

D'Entrecasteaux  Chan., 

7  30 

34 

Doris  cove,  Tierra  del 

3  0 

4 

Tasmania. 

Fuego. 

Dcogarh  Hr,,*  entr,, 

10  13 

H 

62 

Dornneh  Rd.,  Scotland 

noon. 

11 

Hindustan,  W.  C. 

Do  Son,  Tong  King  G. 

5  0 

10* 

Di^puch  isle,  Australia, 

10  40 

14 

10 

Doiiglaa,  isle  of  Man  . 

11  12 

202 

w.  c. 

,,  inlet,  Korea 

8  47 

74 

Desire,  P.,  Patagonia,  E.  C, 

0  10 

184 

„  P., Australia, E.C. 

9  15 

7-8 

Despair  B.,  Newfoundland 

9  15^ 

6 

,,  Rd.,  Bahamas  . 

8  30 

4 

Deutsche  narrows,  Pata¬ 

0  18 

24 

DourgaStr.,  New  Guinea 

12-16 

gonia,  '\V-  C. 

Dover,  England 

11  12 

18? 

Devarenne  Str.,  New 

31 

Dowuham  reach,  Orwell 

0  27 

12 

Caledonia. 

R.,  England 

Devi  R.,  entr.,  B.  of 

8  54 

9 

6J 

Drngamtsti  B.,  Mediter¬ 

3  10 

J 

Bengal. 

ranean. 

Devouport  dockyard, 

6  43 

154 

12 

Drakes  B,,  Colifornia 

11  33 

5.4 

England. 

Drayton  Hr.,  St.  Juan  do 

2  0 

12 

Dewinka  R,,  New  Guinea 

12? 

16? 

Fuca  Str. 

Dliadar  R.,  entr.,  Hin¬ 

4  30 

27 

20-22 

Drogheda,  Crook  Pt. ,  Ire¬ 

11  0 

113 

dustan,  W.  C. 

land. 

Dhainra  R.,  B.  of  Bengal 

9  45 

94 

6 

Dry  Hr.,  Jamaica  , 

8  45 

1 

Diamond  Hr.,  Hugli  R.  . 

11  55 

16.S 

12i 

Duart,  isle  of  Mull  . 

5  0 

12 

,,  Pt.,  Malacca  Str. 

noon. 

9 

DnbbaR.,  Hindustan,  W.C. 

10  .10 

S 

Diego  Garcia,  Indian  0.  . 

1  38 

52 

35 

Dublin  (bar),  Ireland 

11  12 

12-14 

,,  Ranjirez  Is.,  Tierra 

4  0 

6 

,,  Nortli  Wall  basin 

11  32 

del  Fuego. 

Duchnteau  Is.,  Louisiade 

9  0 

5 

,,  Suarez  B.,  Mada¬ 

3  33 

64 

Arch.+ 

Duck  cove.  Now  Zealand 

10  50 

10 

gascar. 

Diclette,  France  •  • 

6  40 

27 

205 

Dui  Rd. ,  Saghalin  I. 

9  52 

6-8 

Dieppe,  France  .  • 

11  8 

27A 

21 

Duiiiharton,  Scotland 

0  20 

104 

Digby  gut,  B.  of  Fundy  . 

11  0 

27* 

23 

Dumfries,  Scotland. 

noon. 

6 

*  See  note,  page  190. 


+  See  note,  page  20-1. 
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Place. 

High 
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change. 

Rise. 

Springs 

Keapa. 

Springs 

Neaps. 

h.  m. 

ft. 

ft. 

h.  m. 

ft. 

ft. 

Dunbar,  Scotland  .  . 

2  8 

Hi 

n 

Egmont  B.,  Prince  Ed- 

3  0 

4 

2 

Dunbeacon,  Ireland 

3  51 

101 

75 

ward  I. 

Duncansbyness,  Scotland 

10  14 

10 

7 

Egmont  P.,  Falkland  Is. 

7  30 

11 

Dundalk,  Ireland  , 

10-66 

15 

lU 

Eider  R.  entr,,  North  S. 

noon. 

10 

Dnndee,  Scotland  , 

2  32 

145 

114 

,,  Tonning 

55 

lU 

Dunedin,  New  Zealand  . 

4  3 

55 

4J 

EideQord,  Fteroe  Is. 

11  0 

95 

75 

Dungeneaa,  England 

10  45 

m 

19 

Eigg  I.,  Scotland  . 

6  15 

14 

11 

,,  Magellan  Str. 

8  30 

36-44 

30 

El  Rincon,  Hr.,  Cent. 

2  51 

61 

Dunkerque,  France  . 

0  8 

16? 

134 

America,  W,  C. 

Dunkerron,  Kcnmare  R,, 

3  45 

lOA 

8 

Elbe,  R.  entr.,  Germany 

noon. 

11 

1  Ireland. 

,,  Outer  L.  V. 

0  15 

95 

1  Dunmaniis  Hr,,  Ireland  . 

3  57 

9A 

7i 

Elena,  P.,  Cent,  America, 

2  30 

5 

Dunmorc  Hr,,  Ireland 

5  27 

12i 

»i 

W.  C. 

[Durnford  P.,  Africa, 

4  25 

12 

9 

Elizabeth  B.,  Africa 

5-6 

E.  C, 

,,  Rf. ,  S.  Pacific 

S  30 

8 

5 

Dusky  Sd.,  New  Zealand 

11  15 

10 

6 

Ellen  P.,  Islay 

5  0 

5 

4 

„  cove,  British  Co* 

1  0 

13 

Ellenwoods  Anch.,  B.  of 

9  54 

13 

104 

lumbia. 

Fundy. 

Dvina  (bar),  White  S.  . 

5  50 

3-4 

Emden,  Germany  . 

0  34 

g 

Dyer  I.,  Africa,  S.  C. 

2  50 

5 

Encounter  Rk.,  Yellow  S. 

10  44 

11 

8 

Dyra  F.,  Iceland 

6  30 

9-10 

5-6 

Endeavour,  R.(Cooktown) 

9  0 

6-9 

4-6 

Austr.-ilia,  E.  G. 

Endeavour  Str.,  Aus- 

1  0 

94 

tralia,  N.  C. 

Endermo  Hr.,  Japan  . 

4  35 

5 

English  Hr.,  Antigua 

2 

,,  Narrows,  Patagonia 

0  15 

6 

Eran  B.,  Palawan, 

10  10 

61 

China  S. 

Erme  R..  Bigbury,  Eng- 

5  40 

161 

lU 

land. 

Erqui,  France 

5  59 

33^ 

244 

Erronan  or  Futuna,  New 

7  24 

4 

Easdale,  Sd.,  Scotland 

5  10 

10-12 

Hebrides, 

East,  C. ,  New  Zealand  . 

8  55 

7 

Escuminac  Pt.,  G.  of  St. 

4  10 

4 

24 

,,  Pt. ,  Prince  Edward 

8  30 

n 

2 

Lawrence. 

island. 

Eske  F. ,  Iceland  .  . 

1  30 

9 

5 

,,  Alligator  R.,  Aus* 

8  15 

15 

Esmeralda  cove,  Chile 

9  20 

61 

tralia,  N.  C. 

Espcrance  B.,  Au.stralia  . 

0  10 

3-4 

2-3 

,,  London,  Africa, 

3  47 

3} 

£:>peranza  inlet,  Van* 

noon. 

12 

S.  C. 

couver  I. 

,,  Sandy  cove,  B.  of 

10  S3 

2U 

173 

Espirito,  Santo  £. ,  I 

3  0 

4 

Fundy, 

Brazil. 

Easter  I,,  South  Pacific  . 

0  39 

irr. 

Espiritu  Santo  C.,  Mu*  t 

S  SO 

36-42  1 

Ebon  atoll,  Marsliall 

4  45 

6 

gellan  Str. 

j 

Is. 

Espiritu  Santo  I.,  New 

6  0? 

5? 

Eclipse  Hr.,  Labrador 

5 

Hebrides. 

1 

Ecrehos,  Franco 

6  32 

31 

22^ 

Esquiinalt}  St.  Juan  de 

irr. 

7-10 

6-S  1 

Eddystono  Pt,,  Tasmania 

8  10 

7 

Fuca  Str.  * 

Eden  Hr.,  Patagonia, 

0  15 

6 

Essington  P.,  Australia  t 

8  24 

13 

W.  C. 

Etches  P.,  America, 

1  15 

95 

Edgar  P.,  Falkland  Is.  . 

7  15 

6 

N.  W.  C. 

Edgartown,  U  S. 

0  24 

2 

1? 

Eten  Pt,,  Peru 

4  0 

s 

Edye  pas.sagc,  America, 

1  SO 

17-22 

14-17 

KucIaRd.,  Auiitralia, S.  C. 

11  5 

5 

N.  W.  C. 

Euripo,  Greece 

5  15 

2 

; 

Edina,  Africa,  W,  C. 

50 

4 

Evangelists,  Patagonia  .  < 

1  0 

5 

Edmonstone  I.,  Sherbro 

8 

Exniouth,  England  .  .  i 

6  27 

11 

8.i_! 

R.,  Africa,  W.  C. 

Expedition  B.,  Russian  i 

2  30 

2h 

Egg  I.,  Lt.  Ho.,  U.S.  . 

9  4 

7 

63 

Tartary.  I 

„  G.  of  St.  Lawrence 

2  0 

11 

6 

Exuma,  Bahamas  .  .  ! 

1 

7  20 

25 

25 

•  Su  note,  page  208.  t  See  note,  page  200. 
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change. 
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full  and 
chanse. 

Springs. 

Neaps. 

Springa. 

Neaps. 

h.  m. 

ft. 

ft. 

h.  m. 

ft. 

ft. 

Erploita  Bunit  Ii.  Hr,, 

7  17 

11  1 

Ferrysidr,  Eugland,  W,  C. 

5  49 

23 

i6i 

Isenfoundland. 

Fife  ness,  Scotland,  E.  C. 

2  10 

16 

'12 

Eyemouth,  Scotland 

2  16 

16! 

Fiia  Hr.,  New  Hebrides 

6  30 

4 

31 

Eyre  F.,  Australia,  S.  G, 

noon. 

64 

Filey  B.,  England  . 

4  10 

164 

12  .^  ! 

Finisterre,  C.,  Spain 

3  0 

Finlayson  Chan,  .America, 

noon. 

12 

1 

N.W.  C, 

1 

Fire  I.,  Korea,  S.W.  C.  . 

2  0 

IS 

Fish  Hd.,  Grand  Manan, 

11  16 

22i 

184 

B.  of  Fundy, 

Fabre  I.,  New  Gale- 

6  40  1 

61 

Fishing  Ship  Hr.,  La- 

6  64 

54 

donia. 

brador. 

Fair  isle,  Shetlanda 

11  0 

6 

3 

Fishguard,  England, 

6  66 

12i 

91 

Fairy  P.,  Australia,  S.  0. 

0  31 

S 

W.  C. 

Fajao  D’Agua,  C.  Verde 

4  10 

3^1 

Fitzroy  I.,  Australia, 

9  15 

7-12 

Is. 

E.  C. 

Falkland  Sd,  (N.  entr,), 

6  46 

Fitzroy  P, ,  Falkland  Is. 

4  45 

6 

Falkland  la. 

,,  R.  entr.,  Aus- 

2  30 

36 

20  1 

Falkland  Sd.  (S.  entr,]  . 

7  0 

tralia,  N.W.  C. 

1 

Fall  Hr.,  Labrador  . 

6  40 

34 

Finme,  Adriatic 

8  30 

u 

Falmouth,  England 

4  57 

16 

12 

Flamand  B. ,  St.  Domingo 

irr. 

2-3  1 

False  Ft.  Anch.,  B.  of 

9  18 

7 

4 

Flamborough  Hd.,  Eng- 

4  30 

1C 

12 

Bengal. 

land. 

Famagusta,  Cyprua 

10  0 

,  14 

Flamenco  P.,  Chile  . 

9  10 

6 

Famine  P.,  Magellan  Str. 

noon. 

6 

Flat  I.,  cove,  Newfld. 

8  27 

64 

5 

Faiuishgut,  Newfound- 

8  4 

7 

H 

Flatholm  I.,  Bristol 

6  56 

37i 

29 

land. 

Chan. 

Fane  I.,  Plumper  Sd., 

irr. 

12 

Fleetwood  P, ,  England  . 

11  12 

27 

20J 

Oregon. 

,,  Wyre  Lt.  Ho.  . 

11  11 

271 

20.^ 

Fanning  I,,  Pacific  , 

6  15 

2 

Fleur  de  Li«  Hr.,  Newfld. 

7  15 

2-4 

Fanny  hole,  Mulroy  B., 

6  17 

9J 

8 

Flinders  B.,  Australia, 

10  35 

2i 

2 

Ireland. 

S.W.  C. 

Fan  si  ak  Cban.,  Canton 

0 

7i 

6 

Flinders  group,  Australia, 

9  15 

8-12 

R.,  China,  E.  C. 

E  C 

1 

'  Farallones,  California 

10  40 

*h 

4 

Flinders  I.,  Bass  Str. 

10  30 

10 

1 

‘  Fareham,  Upper,  Eng- 

n  48 

111 

84 

Florida,  C.,  U.S.  . 

a  36 

u 

14 

land. 

Flotten  Hr.,  Patagonia, 

0  50 

5 

Fareham  bridge,  England 

11  51 

74 

W.  C. 

Farewell,  G.,  New  Zea- 

9  0 

14 

10 

Flushing,  Belgium  . 

0  54 

16 

11 

land. 

Fogo  I.,  Newfoundland  . 

7  15 

Ji 

3 

Farewell  Hr.,  British 

1  0 

16 

8 

Folkestone,  England 

11  7 

20 

16J 

Columbia. 

Folly  Pt,,  Petitcodiac 

11  49 

45 

3S 

Farquhar  Is,,  Indian  0. 

4  0' 

71 

61 

R.,  B.  of  Fundy. 

Fatsizio,  Japan  .  . 

6  0 

6 

Forcados  R. ,  bight  of 

4  22 

6 

Fayal,  Azores  .  .  . 

11  45 

4 

Benin. 

Fear,  C.,  R„  U.S.  . 

7  19 

64 

Ford  Hr.,  Paul  I.,  La- 

6  46 

64 

4 

Fecamp,  Franco 

10  47 

23i 

]a 

brador. 

Fenerire,  Madagascar 

34 

Forikaria  R,,  Africa, 

7  40 

n 

Fenit,  Tralee  B.,  Ireland 

4  3 

124 

91 

W.  0. 

Feolin  Ferry,  Jura  . 

4  41 

64 

ii 

Formby  Pt.,  England 

10  85 

26A 

19 

Fernando  Noronha  I.,  S. 

4  0 

61 

Formosa  Mt.,  off,  Malacca 

8  30 

11 

84 

Atlantic. 

Str. 

Fernando  Po,  bight  of 

4  0 

7 

Fort  Dauphin,  Mada- 

4  30 

4-6 

Biafra. 

gascar. 

Ferriby  aluice,  B. 

6  41 

20^ 

Fort  Dauphin,  St.  Dom- 

7  0 

64 

34 

Humber. 

ingo. 

Ferro,  Canary  Is.  .  . 

0  80 

9  1 

Fort  Royal,  Martinique  . 

0 

1-14 

3  0 

13| 

n 

Forteau  B.,  Labrador  . 

10  25 

51 

3 

,,  B.,  Peru  .  . 

6  60 

2 

Fortesnue  Rd.,  Australia, 

10  25 

134 

8^ 

Ferryland  Hr.,  Newfld.  . 

7  20 

64 

34 

N.W.  C. 

_ 
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change. 

Springs 
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L 

1 

1 

h.  m. 

ft. 

ft. 

h.  m. 

ft. 

ft 

1  Fortescue  Str.,  New 

8  0 

4-5 

Fiinter  B..  Alaska  . 

0  41 

164 

124 

1  Guinea. 

Fury  Hr.,  Tierra  del 

2  30 

4 

Fortune  B.,  ratagooia, 

0  SO 

7 

Fueffo. 

W.  C. 

Fury  1.,  Tierra  del  Fuego 

2  30 

4 

Fortune  Hr.,  N«wfoun<J- 

7  14 

4 

3 

Fury  and  Hecla  Str., 

7  0 

8 

land,  E.  C, 

Forward  Hr.,  British 

3  0 

Ifi 

114 

Arctic  regions. 

Columbia. 

Fo'isdvke  brides.  Enc- 

12 

land. 

Foijlke  P.,  Smith  Sd. 

11  14 

10 

7h 

Foulness,  Crouch  R., 

0  5 

101 

Goalong  B.,  Hainan  I., 

4-6 

En;;land. 

China  S. 

Fotilwind,  C.,  New  Zea- 

11  IS 

6-8 

Cabo  I.,  Australia,  S.  C. 

8  50 

6 

Innrl. 

Gaboon  R.  entr.,  Africa  . 
Galaxidi  P.,  Meditcrran’n 

5  20 

8 

!  Four  Hr.,  Nfld. 

7  5 

4 

5  01 

24 

11 

Fow  I.,  New  Guinea 

S 

{  Gale  ti.,  Jiorea,  S,  W.  U, 

1  19 

11 

Fowev,  Kurland  .  , 

5  14 

15 

nj 

Gallant  P.,  Magellan  Str. 

0  34 

8 

Fox  R.,  Falkland  Is. 

7  0 

6 

Gallegos,  P.,  Patagonia, 

8  50 

46 

Fox  I.,  Newfoundland  , 

9  15 

54 

3i 

F..  C. 

'  Foyle  L.,  Warren  point. 

0  20 

64 

5 

Gallinas  R.,  Africa,  W.  C. 

6  45 

4 

Ireland. 

Gallowav,  3Iull  of,  Scot- 

n  16 

151 

12  ? 

Foynes  I.,  Ireland  . 

5  35 

154 

12 

land. 

1 

France,  P.  de,  or  Nou- 

8  25 

4 

Galveston.  O.  nf  Mexico  . 

irr. 

mea  B.,  New  Caledonia 

Galway,  Irelaml 

4  35 

MJ 

'J  1 

Franklin  Hr,,  Australia  . 

4  0 

S4 

>  Gambia  R.,  Africa,  W.  0. 

9  10 

6A 

*  I 

Fransway  B.,  New- 

8  40 

61 

41 

^  Gamhior  B. ,  Alaska 

0  43 

i6i 

124 ; 

foundland. 

Uambierls.,  AuNtrnlia.S.  C. 

2  0 

.6 

1 

Fraser  R.  eutr. ,  British 

6  30  ?i  7-10? 

u  ..  S.  Pacific 

2  30 

4 

Columbia. 

Gander  B, ,  Net*  foundland 

7  55 

4 

3 

Fraser  R.,  New  West- 

6 

■  Garia  Hr.,  Newfoundland 

8  .''•0 

.M 

3S 

minster. 

Garlieati'wn,  Scotland, 

11  20 

21 

Id 

Fraserburgh,  Scotland 

0  40 

11 

84 

W.  C. 

11  49 

Frechette  1.,  R.  St.  Lavv- 

8  0 

14 

9 

Garroch  Hd.  „ 

10 

34  j 

'  rence. 

Gascoyne  Rd.,  Australia, 

10  15 

5 

Frederick  Rf.,  Australia  . 

8  0 

6 

W.  C. 

FieJciickshaub,  (Jrcuii* 

6  22 

fl 

5 

Caspar  Str.,  Eastern 

2  30 

4 

I  land. 

Arch. 

!  Frederikeii  siel,  Gcr- 

11  55 

4 

Oaape  basin,  G.  of  St. 

2  40 

5 

3 

,  many. 

lAwrence. 

1  Frenchman  cove,  New- 

10  0 

Gavutu,  Solomon  la. 

irr. 

31 

foundland,  W.  C. 

Gav  Hd.,  U.S. 

7  39 

3} 

2i 

Frenchiii.'in  cove,  New- 

8  47 

7 

61 

Gebi,  Fow  I.,  Gilolo  pas* 

5 

foundland,  S.  C. 

sage,  Moluccas. 

21 

Frenchman  Run,  La- 

7  13 

3 

Geelong  Hr.,  Australia, 

2  30 

34 

brador. 

s.  a 

Freshwater  B,,  Newfld.  . 

7  30 

4 

3 

George  C.,  Nova  Scotia  . 

9  IS 

4 

Freycinet  estuary  . 

4  15 

31 

..  P.,  B.  of  Fundy  . 

11  17 

32 

2S 

,,  reach.  Sharks 

3  0 

5 

..  shoals,  U.S. 

10  30 

7 

B.,  Australia,  W.  C. 

,,  B.,  Tasniania 

9  42 

3 

2 

Frio  porto,  Brazil  , 

2  40 

<4‘ 

Georgetown,  U.S.  . 

8  40 

41 

31 

Frobisher  13.,  N,  W.,  arm, 

45* 

Gets  nai  tau,  Korea,  W.G. 

6  18 

14 

101 

Davis  Str. 

Ghubbet  Hashish,  Arabia 

10  0 

10 

Fuerteventura  I.  .  . 

Fuglofjord,  Fa;roo  Is.  . 

I  or 

II  15 

S  1 

I 

Ghubbet  Khnmb,  G.  of 
Tajura. 

f  8  0 

1  , 

Fukom  Bonder,  Arabia  . 

10  0 

8i  ' 

UO  30 

1 

Fumboni,  Mohilla  1. 

4  30 

13  ' 

Ghubbet  Soghra,  Red  Sea  ' 

1  51 

9 

Funafuti,  Ellice  Is.  , 

5  20 

61  1 

4i 

Gibraltir,  new  mole  . 

1  47  1 

H 

24 

Funchal  B.,  l^ladeira 

0  48 

7 

GigbaSd.,  Scotland  . 

2  22 

4 

24 

Funk  I.,  Newfoundland  . 

7  01 

2-3  1  j 

1 

Gijon  B.,  Spain,  N.  C.  . 

8  0  ! 

14 

11 
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ft. 

Gippa  Land  lakea,  entr., 

8  30 

3 

Grand  Cayman,  Carib- 

9  25 

14 

Australia,  S.  C. 

bean  S. 

Gisri  U.,  Hindustan 

9  45 

7-10 

,,  Bk.,  Newfoundland 

8  48 

6.4 

54 

Glasr'ow,  Scotland  . 

1  8 

m 

SJ 

„  Bruit  Hr.,  New- 

8  43 

5} 

4 

Glasson  dock,  England  . 

11  Id 

2U 

14 

foundland,  S.  C.  . 

Glenan  ilea,  Franco  . 

3  24 

14 

101 

Hr.,  Grand  Manan, 

11  7 

21 

17} 

Glennie  isles,  Australia  , 

11  44 

9 

B.  of  Fundy.+ 

Glorioao  is.,  Madagascar. 

5  U 

10 

,,  Laliu,  Africa,  W.  C. 

4  20 

4 

Gloucester,  England 

9  45  ? 

4-7 

j  „  U  Pierre  Hr.,  N/id. 

9  10 

7 

5 

,,  C.,  Ticrra  del 

1  30 

5 

,,  passage,  B.  of  Fundy 

10  43 

20} 

17 

Fuego. 

,,  P.,  Mauritius 

0  30 

■74 

ij 

„  Hr.,  U.S.  . 

11  2 

10 

H 

„  Rustico,  Prince 

6  40 

4 

2 

,,  passage,  Aua< 

10  20? 

9 

Edward  I. 

tralia,  E.  C. 

Grande  Pt.,  Chile  . 

9  45 

5 

Glnckstadt,  Germany 

2  62 

101 

Granton  pier,  Scotland  , 

2  20 

16ii 

12} 

Uoa  b. ,  Hindustan,  W.  U. 

10  39 

6i 

51 

Granville,  France 

6  9 

37 

27} 

Goapnath  Pt.  ,, 

2  2.') 

16 

0-10 

Gravelincs,  France  . 

noon. 

19 

15} 

Godhavn,  Greenland 

9  0 

Graves,  Pt,,  Howe  Sd.,I 

noon. 

12 

Godthnab,  Greenland 

7  0 

12 

British  Columbia. 

Gocrco  gat,  North  S.* 

2  0 

n 

Gravesend,  England 

1  5 

18} 

15 

Gogha,  G.  of  Cambay 

8  58 

Gray  Hr.,  Oregon 

0  12 

7 

34 

Gogo  Sima,  Japan  . 

10  10 

11 

7i 

Great  Barrier  I.  (Nagle 

6  25 

10 

7 

Golcinka,  R.  Ycni.H'i 

0  0 

14 

1 

1  cove).  New  Zealand. 

,  Gold  StreamHr., America, 

1 

15 

12 

*  Great  Fish  B.,  Africa,  W.C. 

3  0 

5 

34 

1  N.  W.  C. 

,,  Jervis  Hr.,Nfndlnd. 

8  55 

oi 

5 

Golovnin  B.,  America, 

6  23 

3i 

,,  Knrimon,  Malaci:a 

11  0 

12 

.  N.  W.  C. 

Str. 

Gomcra,  Canary  Is. 

0  45 

9? 

,,  Laun,  Nfndlnd.  , 

8  15 

7 

4 

Gomotra,  L.  Tuadli,  I.  of 

5  29 

11} 

8 

1  ,,  St.LawrenceHr.  ,, 

8  80 

7 

4 

Mull. 

,,  Sandy  Hr.  ,, 

a  9 

6} 

5 

Gonaives  B.,  St.  Domingo 

8  O' 

? 

i  tt  Str.,  Inskip 

8  30 

6 

Good  B.,  Newfoundland  . 

10  40 

74 

54 

[  Pt.,  AustraIia,E.C. 

,,  Hope  C.,  China 

9  0 

«4 

,,  Skerry,  Pentland 

11  4 

7} 

«4 

,,  News  B. ,  America, 

6  IS 

13} 

Firth,  E.  aide. 

N.  W.  C. 

»  >>  w. 

10  53 

„  Succcf<s  B. ,  Tierra 

4  3 

6-8 

'  Grcatman  B.,  Ireland 

4  39 

15} 

Hi 

del  Fuego. 

1  Green  B.,  N.W.arm,  New- 

7  9 

3 

Goodbout  R,,  R.  St.  Law- 

1  52 

11 

6 

foundland. 

rencc. 

„  l.,R.  St.  Lawrence. 

2  45 

16 

H 

Goods  B.,  Patagonia,  W.C. 

0  3n 

7 

,,  Is.,  Korea 

11  0 

12 

8} 

Goold  I.,  Australia,  E.  C. 

9  35 

8-11 

7-S 

Greenock,  Scotland  . 

0  8 

10 

8.i 

Goole,  R,  Humber,  Eng- 

7  26 

13 

Greeuwich,  England 

1  43 

19 

16  1 

land. 

Gregory  B.,  Magellan  Str. 

9  30 

21 

12 

Goose  B.,  Newfound- 

7  22 

n 

2t 

,,  Group,  Mergni  10  20 

14 

10 

land. 

Arch. 

„  I.,  Bass  Str.  . 

10  48 

9 

„  P. ,  Australia,  W.  C. 

11  80 

3 

Gopalpur,  B.  of  Bengal 

9  iO 

64 

4.^ 

Grenada,  St.  George  Hr., 

2  -10 

u 

4 

Gorda  bii.,  Virgin  Is.  . 

8  30 

>4 

Carilihcc  Is. 

Gore,  P. ,  New  Zealand 

9  0 

8 

6 

Grenadines,  Canbbec  la.  . 

3  0 

U 

Gorce,  Africa,  W.  C.  . 

8  8 

5 

Grenville,  C.,  Australia  . 

9 

10 

Goria  Ck.,  Hindustan 

11  19 

8A-r2 

fi  7 

Grey  P.,  Australia,  W.  C. 

9  0 

1-15 

Goschen  Str.,  New  Guinea 

8  01 

5? 

,,  R.,  New  Zealand 

10  ]5 

Goshkcvitch  B.,  Korea  . 

3-4 

Greytown,  Mosquito  C,  . 

9  01 

3-2 

Goto  Is.,  Japan 

8  40 

101 

2-4 

Gribiiiiika  Pt.,  white  S.  . 

4  50 

3 

Goulburn  Is.,  Australia, 

G  0 

5-6 

Grilfin  B. ,  Haro  Arch, 

irr. 

12 

N.  C. 

Grilliths  I.,  Barrow  Str.  . 

0  IS 

33 

34 

Goury*,  France  .  . 

7  8 

22 

17J 

Grimsby,  England  . 

5  36 

19.4 

15} 

GowllandHr.,  Vancouver  I, 

S  30 

11 

Griudstone  I.,  B.  of  Fundy 

11  47 

41 

34} 

Graa  <leep,  Denmark 

2  32 

5 

171 

Grisnez,  C.,  France. 

11  27 

21} 

16.3 

Gracia  Pt.,  Magellan  Str. 

10  17 

8 

Grondino,  R.  St.  Lawrence 

9  0 

9 

6 

*  Su  Dot«,  pAge  176.  t  iSe«  noU,  page  184.  $  Su  note,  page  208. 
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Grosse  I.,  R.  St.  Lawrence 

0  21 

19 

13 

Haiyun-tau,  Thornton 

9  30 

12 

8 

Gruinard  1.,  Scotland, 

6  37 

haven,  Yellow  S. 

W.  C. 

Hajamro  R.  entr.,  Hindn- 

10  19 

9-10 

Grundar  fiord,  Iceland  . 

4  4S 

14J 

stan,  W.  C. 

Guadeloupe,  Pointe  2l  Pitre 

10  0 

u 

II  II 

noon  ? 

Guadiana  R.,  Spain 

1  57 

12 

Hakodate  Hr.,  Yezo  I., 

3  37 

34 

1  ? 

Guard  Fish  cluster,  Aus¬ 

11  20 

14-18 

Japan. 

tralia,  E.  C. 

Halifax,  Nova  Scotia 

7  49 

6 

5 

Guardafui,  C-,  Africa, 

6  15 

6 

Hall  Sd.,  New  Guinea 

9  15 

5-7 

2-3 

E.  C. 

Halls  B.,  Newfoundland. 

7  16 

5.J 

34 

Guaya^ayarc  R.,  Trinidad 

4 

7 

4 

Halt  B.  and  Gray  Hr., 

0  15 

5i 

Guayaquil,  Ecuador 

7  0 

11 

Patagonia,  W.  C. 

Giiaymas,  Mexico,  W,  C. 

8  0 

4 

Haniada,  Japan  .  . 

0  17 

li 

Guernsey,  St.  Peter  P. , 

6  37 

20 

18? 

Haniagema  ura,  Japan, 

6  1.5 

6 

English  Chan. 

S.  C. 

Guia  narrows,  Patagonia, 

2  10 

8 

Hamanaka  B.,  Yezo 

4  4 

51 

3± 

W.  C. 

Hamburg,  Germany 

5  10 

fil 

54 

Guincho.s  cay,  Rahanias  . 

7  40 

3 

Hamelin  B.,  Australia  . 

9  49 

2.?t 

2 

Guichen  B,,  Australia, 

0  37 

Hamilton,  P.,  Korea 

9  15 

10^ 

7 

,  S.  C. 

Hammerfest,  Norway 

1  10 

0 

T| 

a 

1  Guizo  L,  Solomon  Is. 

irr. 

6  ? 

Hammond  knoll,  Eng¬ 

7  40 

1 

Gun  c.ay,  Bahamas  . 

8  30 

3 

land,  E.  C. 

'  Gundevi  R,  entr.,  Hindu¬ 

2  0 

IS 

15i 

Hampton  Hr.,  Australia, 

10  30 

14i 

9J  ' 

stan,  W.  C. 

N.  W.  C. 

Gunflcet  sand,  England  . 

11  50 

12 

S 

Hanfela  B.,  Red  S.  . 

1  21 

3-4 

1 

GutzlafT  I.,  China,  E.  C. . 

11  30 

15 

Haugata,  Japan 

10  36 

115 

81 

Guysborough,  Nova  Scotia 

8  20 

6i 

Hnnish  la.,  Red  S. 

1  0 

24 

Gwa,  B,  of  Bengal  ,  . 

10  30 

6 

,  Hangchu  B.,  Se.shan  Is., 

11  45 

14 

GwaHar  B. ,  Bcluchistaii  . 

9  30 

8-9 

China,  E.  C. 

Gwatar  B.  ,, 

9  SO 

8-9 

,,  Chapu  Rd.  . 

noon. 

25 

Gweedorc,  Biinbeg,  Ire¬ 

5  32 

11 

8 

,,  off  Gan-pu  . 

32 

land. 

Hangchu  town  .  . 

3  01 

6 

Hankau,  China 

38-50 

Hannibal  Is.,  Australia  . 

9  50 

10-12  1 

fl  10 

Hanover  B.,  Australia, 

11  30 

24-38 

N.  ■\V.  C. 

i 

,,  Sd.,  Bahamas 

8  15 

4  I 

i 

II  Han.stnl,  mouth,  G.  of 

1  40 

1 

‘  Glitch,  Hiodustan. 

,1  Hants  Hr.,  Newfound- 

7  13 

4 

21 

r  land.  1 

Haramura  ura 

11  15 

5J 

4 

Harbour  Breton,  New¬ 

a  52  , 

54 

foundland. 

„  Grace,  New¬ 

7  25 

41  1 

3 

Haast  R.  entr,,  New  Zea¬ 

10  50 

5-8 

foundland. 

1 

land. 

Harchy  B.,  Patagonia 

1  30 

10  1 

Habitants  Hr., G. Breton  I. 

8  20 

6*. 

4? 

HarJwicke  B.,  Australia 

2  45 

4-6 

Hauhken  TL,  Japan 

0  4 

6i 

Hardy,  P.,  New  Zealand 

P  .55 

12 

Hacking,  P.,  Australia  . 

8  45 

7-8 

Haro  D. ,  Newfoundland  . 

8  38 

7 

Hada  B.,  San  Cristoval  1, 

9  0 

4-6 

Harlingen,  Zuider  Zeo 

9  0 

5.4 

Haddington,  P.,  Alciaco 

6  45 

7 

Haro  Sir.,  channels  lead-  i 

irr. 

10-12 

Sima  group. 

iug  to,  from  St.  Juan 

Maddummati  atoll,  Mal¬ 

3  0 

4 

dc  Fiica  Str. 

dives. 

Harrington,  P.,  England 

11  15 

25  1 

19 

Haimun  B.,  China,  E.  C. 

9  0 

6-7 

Hartlepool,  P. ,  England  i 

3  28 

15 

11? 

Hainan  blnlT  ,, 

10  35 

6 

4 

Harvey,  P.,  Call  creek,  , 

0  30 

10 

Hainingtown,  China 

3  0 

19 

Vancouver  I. 

riiiitan  Str.,  China,  E.  C. 

11  23 

24 

18 

Harwich,  England  . 

0  6 

lU 

9? 

Haiti,  C.,  St.  Domingo  . 

d  0 

Hassani  I.,  Red  S.  .  .  i 

6  0 
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Hastdoga,  Enfjl&nd  . 

,,  Hr.,  B.  of  Bengal 
Hatteraa  inlet,  U.S. 
Hauling  arm,  Nlld. 

Hants  isle,  B.  of  Fundy  , 
Havana,  Cuba 
Havannah  Hr.,  Efato 
(Sandwich)  I.,  New 
Hebrides. 

Haverfordwest,  England  . 
Havre,  Franco* 

Hawke  11.,  Now  Zealand 
'  Hawke  13.,  Newfoundland 
,  Head  Hr.,  Newfound* 

;  land. 

I  Hearts  Content,  New* 

I  foundland. 

1  H^aux  Lt.  Ho.,  Franca  . 

I  Hcda  Hr.,  Japan 
Hedland  F.,  Au'^tralia 
Helbre  I.,  Knglinid 
;  Helford,  England  . 
Heligoland,  North  S. 

Hell  flnte  ferry,  U.S. 
Hellevoettilitis,  Nether*  I 
I  lauds.  I 

Hoiilopcii,  C.,  U.S. 
Henrietta  pass,  Tong 
Ring  G. 

Henry,  0.,  U.S. 

,$  P.,  Patagonia,  . 

w.  c. 

Hernando,  I.,  Str.  of 
Georgia,  British  Col¬ 
umbia. 

I  Hermitage  eoTe,  New¬ 
foundland. 

1  Hermite  isle,  Australia  . 

I  Heron  islet,  Capricorn 
group,  Australia,  E.  C. 
Herradura,  P.,  Chile 
,,  Nicoya  G. 

I  Herring  gut,  U.S.  . 
Herscliel  I.,  ^lackenzie 
R.  approach. 

Hervey  B.,  Australia 
Hesquiat  Hr.,  Van¬ 
couver  I. 

Hesteyre  P.,  Iceland 
Hewett  B.,  Ticrra  del 
Fuego. 

Heybridge,  Blackwatcr 
R.,  England. 

Heynish,  Tirca  I.,  Scot¬ 
land. 

Hicks  B.,  New  Zealand 
Hi-ide,  Japan 
Higl)ces,  C.  May,  U.S.  . 
Highfield,  America, 

N.  W.  C. 


*  Su  note,  page  17f<. 
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»4 

0  20 

12 

5  30 

12 

9  0 

7 

11  25 
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8  33 

84 

16 

1 

I  Hillsborough  R.,  Char- 
lotte  town,  Prince 

Edward  I.+ 

Hillsborough  R.  (Hd.  of 
river),  Prince  Edward  I. 

,,  I.,  New  port, 

Bonin  Is. 

Hillawick,  Shetland  Is.  . 
Hime  Shinia  Rd.,  Jnjian  . 
Hinebinbrook  Chan. , 

Anstralia,  E.  C. 

Hirado  Sima,  Japan  .  ' 
Hirtsh.'iis,  Jutland  .  .  I 

Hjcrting,  Jutland  .  . 

'  Hobart,  Tasmania  . 

Hoha  Weg  LL  Ho., 
North  S. 

Hoi  Hau,  Hainan  I.J 
Hokianga  R.  entr. ,  New  I 
Zealand.  ' 
,,  (Kokohu)  .  I 
Hokitika  bar,  N.  Zealand  i 
Hollesley,  England 
I  Holmes  B.,  America, 
N.  W.  C. 

„  hole,  U.S.  , 

IHolsteinborg,  Greenland .  ; 
Holton  Hr.,  Labrador  .  ! 
Holy  I.,  England  . 

'  Holyhe.ad,  England, 

I  W.  C. 

!  Holz  haven,  New  Ireland 
I  Hondeklip  B,,  Africa, 

!  w.  C. 

I  Honlleur,  France 
'  Hong  hti  B.,  China, 

\  E.  C. 

Hongkong,  China,  E.  C.§ 

I'  Hon  Giieu,  Cochin  China. 

I,  Hon  Kobe  B.,  Cochin 
j  Chino. 

I  Honolulu,  Sandwich  la. 

I  Hon  Tscu,  Cochin  Chino  . 
Hood,  P.,  Capn  Breton  I. 
Hooksiel,  Germany .  . 

Hooper  I.,  Eorcii,  S.  C.  . 
Hope  Hr.,  Falkland  la. 

,,  Sd.,  Miau-taugroup, 

I!  Yellow  S. 

:  Hopedale,  Labrador 
I  Horn,  (j. ,  Ticrra  del 
Fuego. 

I  ,,  Manukau,  New 

!l  Zealand. 

)  ,,  Rfs.,  North  S. 

I  Horton  bluR,  B.  of 
I  Fundy. 

SHougne  Ln,  France 
Hounlel,  France  . 

Hout  B.,  Africa,  W.  C.  . 


b.  ro. 

ft. 

10  45 

9i 

11  0 

10 

11  32 

34 

9  45 

64 

9  12 

nj 

9  151 

9-11 

9  15 

8 

4  28 

1 

2  45 

4i 

8  15 

4A 

0  35 

10^ 

7  01 

6-10 

9  45 

10 

10  15 

10 

10  14 

84 

11  30 

8? 

1  0 

13 

11  43 

1? 

6  30 

10 

6  44 

5? 

2  30 

15 

10  11 

10 

2  50 

2  30 

5} 

9  29 

23 

10  0 

64 

9  01 

8! 

11  0 

9 

11  30 

5 

3  40 

2-3 

9  30 

2-4 

9  0 

44 

nnon. 

11 

!>  10 

111 

8  10 

7 

10  21 

6i 

5  38 

7 

3  4'i 

9 

10  50 

14 

noon. 

0  30 

48 

8  53 

19 

11  30 

28i 

2  20 

S 
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ft. 

HouCmau  Rks. ,  Aiuiralia, 

11  30 

24 

Ihavandiffulu  atoll,  Mal¬ 

9  30 

5 

W.  C. 

dives. 

How  Hr.,  Newfoundland 

7  18 

4 

14 

Ilfracombe,  England 

1  5  42 

1  2;i 

21J 

Howard  P,,  Falkland  Is.* 

7  0 

5 

Iki,  Japan 

8 

Howden,  R.  Tyne,  Eng¬ 

3  23 

15 

iH 

Ilba  Grande  B. ,  Paratio, 

1  45 

!  54 

1 

land. 

Brazil. 

1 

Howe, 'VVestC.,  Australia, 

9  0 

2 

Ilheo,  P.  d‘,  Africa.  W.  C. 

3  0 

8-10 

S.  C. 

IliuHuk,  Aleutian  Is. 

3  50 

5 

j 

'  Howland  I.,  N.  Pacific  . 

7  11 

8 

Ho  Ilo,  P.,  Philippine  N. 

DOOU. 

5.^ 

Howth  Hr,,  Ireland 

11  9 

13 

10 

:  Impul  passage,  Anumba 

9  0 

1  6 

3-5 

Huacho  B.,  Peru 

46 

3 

i  ls.% 

1 

Huafn  I,,  Patagonia,  W.C. 

noon. 

7 

.  Inagua,  Bahamas 

8  0 

!  34 

i  2 

Hualiine,  Society  Is, 

1 

1 

Indefatigable  I.,  Gaia- 

1  56 

1  5 

Hua}jilinao  lid.,  Pata¬ 

25 

164 

• 

1 

pages. 

gonia,  W.  C. 

1 

‘  Indepcndencia  B. ,  Peru  . 

I  Independent  Hr.,  Labra¬ 

4  50 

4 

'  Huarmey  B.,  Peru  . 

6  0 

2 

6  51 

1 

•li 

Hnasco  r.,  Chile 

8  30 

1  6 

4 

dor. 

1 

'  Htiu  R.,  Cochin  China  . 

norm. 

1 1 3  tu  5 

1 

1  Indian  cay,  Florida  . 

i  „  River  inlet  . 

8  23 

•-'4 

li 

:  Huelva,  P,,  Spain  . 

1  54 

14 

7  23 

14 

1 

i  Hugli  R. ,  Eastern  Chan, 

8  43 

lOj 

,,  Tickle,  Labrador  . 

,  Indio  Pt..  S.  America, 

6  37 

6 

! 

I  L,  V.,  B.  of  Bengal. 

1 

4 

1 

1  Hiigli  R.,  Diamond  Hr.t 

11  45 

164 

1  ]2i 

1  E.  C. 

:  Hui  ling  sail,  Cliina 

8  30 

•  4 

1  Indus  R. ,  Gisri  Bunder, 

9  45 

7-10 

1 

1  Huildud  inlet,  Patagonia, 

0  18 

16-20 

Hiudustan,  W,  C. 
Inishbofin,  Ireland  . 

^V.  C. 

4  S4 

12i 

94 

1  Hu  i  tan  B.,  China,  E.  C. 

0  16 

16 

1  Inisbturk,  Ireland  . 

4  36 

121 

Hnilu  r,,  Chile 

0  64 

10 

'  Innamban  R.,  Africa, 

6  3S 

11 

Hull,  England 

G  21< 

203 

ii4 

:  E.  C. 

24 

,,  bridge,  Crouch  R^, 
England. 

0  26 

16 

11 

Inokusht  P.,  Japan  . 

6  8 

41 

Insti  Pt.,  White  S. 

11  56 

16 

Hulii  Siian  B.,  Yellow  S. 

2  30 

8 

6 

Inu'bo-ye  saki,  Japan 

5  45 

44 

3 

Humboldt  B.,  California 

11  33 

4i 

Inveraray,  Scotland  . 

notiu,  ' 

10 

Hungry  Pt,,  Australia, 

4  18 

7 

4-6 

Inverness,  Scotland 

0  IB 

12 

94 

s.  c.: 

Investigator  Rd.,  Aus¬ 

8  0  ' 

9 

Hungwha  Chan.,  China  . 

11  26 

23 

tralia,  N.  C. 

Hunter  I.,  Bass  Str. 

10  30 

8 

loua  Sd.,  Scotland  .  « 

Ipswich,  England 
„  U.S. 

5  11 

113 

83 

Hurst,  England 

1  10  0 

1  noon. 

1 

6 

0  35 

11  26 

134 

9 

84 

Husuni,  Denmark  . 

2  20 

11 

Iquique  Rd.,  Chile 

8  46 

5 

Hut  I.,  China,  £.  C.  . 

11  20 

14 

Ireland  I.,  Bermuda 

7  14  ! 

4 

Hyannis,  United  States  . 

0  31 

33 

23 

Isabela,  Bnsilan  Str. 

8  18  , 

21 

Hyogo  and  Kob4  B., 

7  34 

H 

34 

Island  Hr.,  Falkland  Is. 

,,  Country  Hr.,  Nova 
Scotia. 

5  20  ' 

6 

Japan. 

Hycbe  pier,  Southampton 

]  11  10 

7  40 

64 

54 

}i3i 

93  1 

water 

j  0  52 

Islay,  Peru 

8  S3 

7 

Isles  do  Los,  Africa 

6  35  : 

13-17 

Isthmus  B.,  Smyth  Chan. 

1  30  ' 

5 

,,  Newfoundland 

9  40  ' 

34 

Itauhara  Hr.,  Tsu-Sima  . 

8  50 

4 

43 

1 

1 

Ibo,  Africa,  £.  C.  .  .  ■ 

4  15 

11 

Icacos  Pt,,  Trinidad  . 

4  14 

7 

4  I 

Jackson,  P,,N,  Hd.,  Aus¬ 

8  15 

6 

Ice  Tickle,  Labrador  .  i 

6  20 

7 

4  ; 

tralia. 

Ichiibo  I.,  Africa,  W.  C. .  I 

1  0 

6 

4  1 

Jacmel,  St.  Domingo  . 

irr. 

2-3  1  1 
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Jafarabad,  Hiuduston  .  ! 

I  48 

10^ 

7 

Knbobotol  Str.  .  .  ; 

6  0  : 

4-6 

Jai^arh,  HindusUiD.W.  C.  | 

iO  16 

8’i 

7J 

Kadalur,  Hindustdu,  W.C.  j 

10  47  1 

5 

4 

James  1.,  N.  side,  Gain- 

2  34 

5  1 

Kadiak  I.,  Alaska  . 

11  47 

12 

pages. 

Kagayan  Sulu,  Sulu  S. 

6  10  ' 

6  ? 

, ,  eat  end  .  ■ 

3  10 

Ti 

Kagosiina,  Japan 

6  50 

104 

„  R.,  CilyPt.  . 

2  11 

3 

Kaikoura  Pen.,  New  Zca* 

5  U 

6 

1  : 

Ja  shiik  B.,  Boluchistan  . 

0  30 

y 

land. 

Jcan-de-Gatuit  I.,  New* 

8  6 

7  1 

Kaipara  Hr.  entr.,  New 

10  55 

10  1 

8  . 

i  fonmlland. 

Zealand. 

!  Jedore,  Nova  Scotia 

7  45 

61  ; 

Kaka  lira,  Japan,  W.  C.  . 

1  20 

1* 

? 

•  Jei  L,  Aru  Is.  .  .  1 

4  20 

5 

3 

Kal  Farun,  G.  of  Aden  . 

8  -20 

6 

■  1  Jerba  1.,  Tunis 

4  23 

5.1  1 

3.t 

Kalandorang  Balabac  I.  . 

11  0 

6 

1 

]  Jericoacoara,  Brazil 

5  15 

8  : 

6 

Knlang  Bayang  Hr., 

2 

1  Jervis  B.,  Australia,  E.  C. 

8  30 

5  1 

Sumatra. 

,  Jezirat-Arabi,  Persian  G. 

6  30  1 

Kalgalaksk.i,  White  S. 

6  50 

7 

'  „  HaTnar-al-nafur, 

9  30 

10 

Kalian  Pt.,  Banka  Str.  . 

8  0 

12 

\  Arabia,  S.  H.  C. 

Kaliugapatam,  B.  of 

8  33 

4? 

3 

1  ,,  Hormuz,  Persian  G. 

10  45 

13 

Bengal. 

1  ,,  Jun,  Persian  G. 

9  30 

10? 

Kamaiahi  Hr.,  Japan 

3  > 

1  ,,  Kubbar,  Persian  G. 

Si 

Kamarau  B.,  Red  S. 

10  0 

3:1 

„  Kais 

0  30 

7h 

Kamchatka  R.  entr., 

4  0 

6 

'  ,,  Khare  or  Karas  ,, 

8  0 

6  to  7 

Kamchatka. 

1  ,,  Taiib  „ 

8 

Kami,  C.,  Hainan  Str.  • 

2  45? 

9J  ! 

7?  . 

•  Jidda,  Rod  S.  . 

2? 

1  Jifatin . 

6  0 

2 

t  M,  H’Inicr 

1  Jijeinak  I.,  White  S. 

5  15 

* 

Kamignan  J.,  Babuyan  Is. 

6  0 

6 

I  Jiquiliaco  B,,  Central 

2  38 

\  n 

41 

Kandalaksha,  White  S.  . 

8  26 

7 

^  America,  W.C.  . 

Kankasanturai,  Ccylou  . 

7  85 

8 

2 

1  Jobunna  I.,  Anch.  . 

30 

'  14 

Kannanur,  Hindustan  • 

10  51 

44 

1  „  Bomoni  Hr., 

30 

1  14 

9 

Kansala,  R.  Gambia 

0  6 

6 

3 

'  Comoro  Is. 

Kauushin  C.,  White  S.  . 

11  54 

15 

! 

1  John  P.,  America,  N.W.  C 

0 

i  13 

Kao  tao  shan  Is.,  Tong 

7  8 

1  Jourimaiii  ].,  G.  of  St. 

80 

6 

3 

king  G. 

Lawrence. 

Kapiti  I.,  New  Ze.iland  . 

9  0 

6-8 

1  Juan  de  Nova,  Madagas- 

5 

Karachi,  Hindustan, W.C.* 

10  19 

9.' 

to  6| 

1  car. 

Kar  Nicobar  I. 

10  0 

5 

,  ,,  Eeniandez  I.,  Chile 

9  55 

!  5.', 

Karikal,  B.  of  Bengal 

9  f> 

2  : 

Juba  K . 

4  30 

’  9-10 

Kariniata  Anch.,  Meiaco 

7  41 

6^ 

4k  1 

'  Juby  C.,  Africa,  W.  C. 

HOOD. 

10? 

sima. 

^  1 

Judith  Pt.,  U.S.  . 

7  32 

3J 

3.1 

Karlandagan  la.,  Palawan 

9  30 

6 

1 

Ju^i,  Sir  K.,  Hindustan. 

1  30 

6 

Karwar,  Hindustan,  W.C. 

10  36 

4i  * 

Juist,  Germany 

1  10  16 

Kosa  Ura,  Japan,  W.  C.  . 

20 

■  H 

ii 

Juliaiisbaab,  Greenland  . 

5  6 

5 

Kasaan  B.,  Alaska  . 

0  30 

16.'. 

12i 

Junction  Chau., Canton  K. 

•2  0 

64 

51 

Kosamanze  R.,  Africa  . 

7  40 

i  '”1 

Juneau  Anchc.,  Alaska  . 

0  45 

181 

14 

Katbalogan,  Samar  I. 

0  21 

3-6.^ 

Junk  Fleet  entrance, 

11  50 

61^ 

Kathleen  Anch., Patagonia 

noon. 

'  6 

4 

Canton  R. 

Eats  ura.,  Japan 

5  10 

‘  H 

„  R. ,  Africa,  W.  C.  . 

S  45 

5 

Katwyk,  Netherlands 

2  30 

5 

Junkseylon  I.,  E.  side, 

10  10 

9 

7 

Kauai  I.,  Sandwich  Is. 

8  45 

21-3 

Malacca  Str. 

Kawau  Is.,  New  Zealand 

6  80 

10 

7 

Jura  I.,  Small  Is.,  Scot* 

5  3 

31 

21 

Kawhia  Hr.,  New  Zealand 

9  30 

12 

•  land. 

Ke  Dulnn,  Arafura  sea 

25 

7 

„  Feolin  ferry,  Scot- 

41 

6k 

41 

Kealakekua,  Hawaii 

3  49 

21 

land. 

Keata  P. ,  Australia,  N.  C. 

6  0 

22 

Juris,  Hindustan,  W.  C. 

2  0 

:  16 

13 

Kedah,  Malacca  Str. 

noon. 

9 

Jurien  B.,  Australia, W.  C. 

g  0 

i  ^ 

11 

Kodiwara  ent.,  Indus  R. . 

10  19 

9-10 

5-8 

Keeling  la.,  P.  Refuge, 

5  30 

5 

• 

Indian  0. 

' 

Kega  Pt.,  Cochin  China  . 

noon. 

13-14 

3 

Kegashka  B.,  G.  of  St. 

10  45 

6 

Lawrence. 
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KeluDg  Hr.,  Formosa  .  I 
Keninare  K.,  W.  cove,  | 
Ireland. 

Kenn  Rf.,  Australia,  E.  C. 
Kennebec  R.,  Haiiniwells 
Pt.,  U.S. 

Kent  croup,  Bass  Str. 
Kentish  Knock,  England 
Keonga  B.,  Africa,  E.  C. 
Keppel  B.,  Australia,  E.C. 
Kerama  Chan,, Lin  Kin  Is. 
Kerct,  White  S. 

Kerets  Pt.,  White  S.  . 
Kerguelen  I.,  Indian  O,  . 
Kerkenah  Bks.,  Tunis 
Kero  Nvuni  pass,  Africa, 
E.  C. 

Kettle  cove,  U.S. 

Key  West,  G.  of  Mexico  . 

I  ,,  „  N.W.  Chan.  . 

Kbeum  Wolmi,  Korea, 
W,  C. 

Khorash  Sliem,  Persian  G. 
Khor  Jarama,  Arabia  . 

,,  Rabiji,  Bcluchistan 
Kbor-al-llajar,  Arabia 
Khori  Ck.,  Indus  R. 
Khorya  Morya  B.,  Arabia 
Kilbaha,  Ireland 
Kilclin  I.,  Lapland  . 

KiliQ,  Africa,  E.  C. 
Kilimdn  R.  eutr.,  Africa. 
Kilkicran  cove,  Irel.iuil  . 
Killala  B.,  Ireland  . 
Killary  B.,  Ireland  . 
Killcany  B.,  Arrnn  la., 
Ireland. 

Killcrton  Is.,  New  Guinea 
Killingholme,  Humber 
R. ,  England. 

Killybeg-t,  Ireland  . 
Killjleagh,  Ireland  . 
Kilmichael  Pt.,  Ireland  . 

:  Kilrush,  Ireland 
Kiltan  1.,  Laccadives 
Kilwa  Kisiwaui,  Africa, 
E.  C. 

Kinabatangan  R.,  Borneo 
.  Kincardine,  brth  of 
'  Forth,  Scotland. 

King  I.,  Franklin  Rd.  :* 
Baas  Str.  . 

,,  Sea  Elephant  B.  * 
,,  P.  Falkland  Is. 

,,  George  Sd.,  Aus- 
I  tralia,  S.  G.t 

I  Kingna  fiord,  Cumber* 

I  land  Sd. 

'  Kings  cove,  Newfoundld. 

I  Eingsbridge,  England 
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Kingston,  Australia,  S.  G. 
Kingstown,  Ireland 
Kin  hon  Hr.,  Cochin 
China. 

Kinkuwasan  Chan.,  Japan 
Kinsale,  Ireland  .  . 

Kircubbin,  Ireland  . 
Kirindi,  Ceylon  .  • 

Kiriwina  Is.  .  • 

Kirkcudbright,  Scotland 
Kirkwall,  Orkn^s  . 

Kirpou  Hr.,  Newfound¬ 
land. 

Kishm,  Persian  G.  . 
Eisimayu  B.,  Africa,  E.  C. 
Kiswera  Hr.,  Africa,  E.  G. 
Kin  kiang,  China  •  > 

Klaskino  inlet,  Vancou-  i 
ver  I. 

Klaskish  inlet,  Vancou¬ 
ver  I. 

j  Klemtoo  passage,  Amci- 
1  ica,  N.  W.  C.  1 

i  Klewnugget  inlet,  Amcr-  ' 

ica,  N.  W.  C.  j 

'  Knox  B.,  Vancouver  I.  .  i 
Knjsua  Hr.,  Africa,  S.  C. 

I  Kuajiro,  Nipon,  fl.  C.  I 

Koepang,  Timor  .  | 

Koh  Scchang  Hr.,  G.  of  I 
I  Siam. 

j  Kohiikohu,  New  Zealand 
I  Kokotoni  Hr.,  Zanzibar  . 

•I  Kokuntau  group,  Korea  , 
Kukai  P.,  Formosa  , 

IKooinbanah  B.,  Australia 
I  Kooa  B. ,  Oregon 
j  Kori  Lakhpat,  town 
Kosair,  Red  S.  . 
Koshiki  Is.,  Japan  . 

,  Kottaipataiii,  Palk  Str.  . 
h  Kouloi  R.,  White  S. 

II  Kou  Zomeu,  White  S. 

|l  Kovda  B.,  \Vhite  S. 

I  Kowie  R.,  Africa,  S.  G.  . 

^  Krakatoa  I.,  Sunda  Str.  .  I 
i  Krimon  Is.,  Java  S.;t  *  I 
Kuantan  R.,  Malay  Pen, 
Kubbat  Ghazim,  Per-  I 
I  sian  G. 

I  Kudat  Hr.,  Borneo  . 

I  Kvidi  R.,  riindustuu,  W.C. 

'  Kula,  New  Georgia  . 

Kulewattc  B.,  bloluccas  . 

I  Kum  sing  mun  Hr., 

R  China,  £.  C. 

Kuiichi,  China,  E.  C.  . 

I  Kuper  Hr.,  Korea,  S.  C.  . 

I|  ,,  P.,  Ameriea,N.W.C. 

[  Kusaie  I.,  N.  Pacific  . 
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Kiissilof  R.  entr.,  | 

18-28 

Lancaster,  England 

11  16 

8A 

2 

America,  N.  W,  0.  ' 

1 

LandshippingiCleddauR., 

6  27 

20 

114 

Kutabilia  1.,  B.  of  Bengal  1 

11  56 

]3 

8 

England,  W.  G. 

Kuweit,  Per&ian  G.  . 

0  ]5 

9 

'  Langeoog,  Germany 

1]  35 

8 

Kwala  Klang, Malacca  Slr.> 

5  0 

14  1 

Laiigksa  B.,  Malacca  .'<tr. 

11  30 

7 

Kwang'lo  1.,  Yellow  S.  . 

9  &S 

12 

S 

Lingshan  crossing,  Yang- 

1  40 

12 

8  1 

Kwoibo  R.,  Alriua,  W.  C.  ' 

6 

tse-Kiang.t 

Kyau-cliau  B.,  Yellow  S.  ' 

5  0 

12 

9 

Langston,  England  . 

11  40 

13^ 

104  1 

Kyauk  Pyu  Hr.,  B.  of 

10  0 

9 

6 

Lankit  I., Canton  R., Chino 

]]  20 

64 

54  1 

Bengal. 

Laiizarote,  Canary  Is. 

1  0? 

8 

Kyero  K.,  White  B. 

5  23 

4 

Laredo  B.,  Magellan  Str. 

11  0 

7 

Kyle  Akin,  L.  Aleb,  Scot- 

6  16 

15^ 

11 

Largs,  Scotland 

31  50 

10 

laud. 

Latham  I.,  Africa,  E.  C.  . 

4  0 

12 

Kyle  Rhea,  Scotland 

6  0 

16 

11 

Latitude  B.,  Tierra  del 

2  5 

' 

Kynuniiit  Hr.,  America, 

0  30 

14 

11  ; 

Fuego. 

N.W.  C. 

] 

Lau-mu  ho,  Yellow  S. 

1  30 

5 

Kyuquot  Sd.,Yancouvor  I. 

noon. 

12 

Laura  Hr.,  Tierra  del 

1  0 

6 

: 

Fuego. 

1 

Laurenny,  England,  W,  C. 

6  23 

20 

114 

Lautour  P.,  New  Hebrides 

6  11 

Lnvatu  B. ,  Chile 

9  20 

5 

La  UuneB. ,  Newfndland. 

8  40 

H 

H 

Lawrence,  Great  St.,  Hr., 

8  30 

7 

•  4 

,,  Fqz  Hr.,  G.  of  Cali- 

10  0 

Newfoundland. 

fornia. 

Lazaref,  F.,  Korea  .  . 

5  20 

24 

,,  Perouse  Sir.,  Japan 

10  30 

6 

Lazy  B.,  Alaska 

2  28 

84 

,,  Poile  B.,  Newfound- 

9  0 

6 

4 

La  Have,  C.,  Nova  Scotia 

7  48 

53 

land. 

,,  Crooked  Clian. 

7  .11 

6 

,,  Trinite  B.,  Mar- 

u 

,,  liloshers  I. 

7  51 

53 

tinique. 

1  ,,  Getsons  cove 

7  55 

"i 

6 

Labu  Pt.,  Banka  Str.*  . 

n  0 

10 

,,  Bridgewater 

8  6 

8 

6 

Labuan  I.,  Victoria  Hr., 

9  45 

6 

Le  Maire  Str.,  Tierra  del 

4  0 

Borneo. 

Fuego. 

Labuk  B.,  Borneo,  N.  E.C 

9  30 

8 

5 

Leading  Tickles,  New- 

7  7 

3 

1  Labyrinth  Is.,  Andaman  Is 

9  24 

foundland. 

'  Labyrinth  la.,  Magellan 

0  30 

5J 

Lebu  R. ,  Chile 

JO  30 

6 

Str. 

Leervig  Fiord,  Freroe  Is. 

0  30 

64 

4Ji 

Lacepede  la.,  Australia, 

noon. 

20 

Lofuka,  Tonga  Is.  .  . 

7  17 

5 

39 

N.  W.  C. 

Leith,  Scotland 

2  17 

16A 

123 

[  Lacht  Kuen  R.,  Tong- 

10  0 

7-9 

Leman  and  Ower  L.  V., 

7  15 

9 

1  Kiug  G. 

England,  E.  C. 

1  Lacht  Tran,  Tong  KingG. 

8  SO 

10 

Lennox  cove,  Tierra  del 

3  40 

8 

Lacrosse  I.,  Australia, 

6  33 

18-24 

14-17 

Fuego. 

N.  W.  C. 

Leopold,  P. ,  Barrow  Str. 

0  10 

S 

Lady  B.,  Australia,  S.  C. 

0  37 

3 

Lepreau,  B.  of  Fundy 

11  18 

244 

21 

,,  Elliot  islet,  Aus- 

9  0 

7-8 

Lequeitio,  P.,  Spain,  N.  C. 

3  0 

lOJ 

8 

tralia,  E.  C. 

Lorwick,  Shotlunds. 

11  6 

5J 

14 

Lagos,  Portugal 

2  7 

13 

L'Etang  Hr.,  B.  of 

11  19 

234 

20 

,,  R.  bar,  bight  of 

6  0 

3 

2 

Fundy.v 

Benin. 

Levon  F.,  filadagascar 

3  30 

74 

,,  Consulate  wharf  . 

2 

Levrier  B.,  Africa,  W.  C. 

noon. 

6-7 

,,  Palaver  Is.  . 

L^zarclricux,  France,  N.  C. 

5  53 

32J 

231 

I^gnimanok,  P.,  Luzon  . 

1  SO 

51 

Liant  C.,  G.  of  Siam  , 

6  7 

64 

Laguna  de  Terminos,  G. 

noon. 

14 

Liau  Ho.,  bar.  Yellow  S. 

4  0 

114 

74 

of  Mexico. 

'  „  (Yin-koa) 

5  0 

12 

Laguna.s,  P.,  Patagonia  . 

1  10 

7 

Liau-tung  G.,  Sand  Pt., 

4  SO 

7 

53 

Lakon  Rd.,  G.  of  Siam 

10  15 

4i? 

Yellow  S. 

Laroalin,  Newfoundland  . 

8  25 

71 

64 

„  N.W.  Hd.ofgulf 

6  30 

10 

83 

Latnbaycquc  Rd.,  Peru  . 

4  0 

3 

Libds  P.,  Samar  I.  . 

6  10 

3-7i 

i  Lamlash,  Scotland  . 

11  49 

10 

7 

Libertad,  Central  Amer- 

2  50 

10  1 

Lama  Hr.,  Africa,  E.  C.  . 

1 

4  40 

11 

7 

ica,  W.C. 

•  Sec  note,  page  192.  +  See  note,  pagelyG.  +  Su  note,  page  184. 
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fr. 

Libreville  Caboon,  R. 

5  20 

8 

Lloyd  P.,  Bonin  Is. 

6  8 

3 

LiefkeQshoek,  North  S.  . 

3  2S 

lai 

iH 

Loango  B. ,  Africa,  \V.  C. 

4  18 

65 

Likuri  I,,  Fiji  Is.  . 

6  30 

4i 

Lobos  C.,  Chile 

8  0 

Limb<$  Str.,  Moluccas 

s 

Loboa  cay,  Bahamas 

7  40 

8 

Limerick,  Ireland  . 

6  10 

18.? 

13.'. 

„  Hd., Patagonia,  W.  C. 

0  29 

Limpopo  R.,  Africa,  E.  C. 

4  20 

11 

Loch  Aline,  Scotland 

5  38 

13i' 

lOi 

0  24 

8 

,,  Alsh,  Scotland 

6  16 

15^ 

11 

1  50 

0 

,,  Boisdale,  Scotland  . 

5  47 

12i 

Lindi  R.entr., Africa, E.  C. 

4  5 

11 

,,  Broom,  Scotland 

6  40 

144 

10.\ 

Linja,  Persian  G. 

noon  1 

„  Carron,  Scotland 

6  29 

164 

lU 

7  A 

„  Clay,  Scotland 

6  9 

MJ 

China. 

■ 

,,  Cuan,  Scotland 

5  36 

13 

si 

1  Lisbon,  Belem,  Portugal 

2  30 

12 

9 

,,  Dnich,  Scotland 

6  0 

ir,4 

11 

1  Liscanor  13.,  Iieland 

4  23 

13? 

10 

,,  Dnnvegan,  Scotland 

6  7 

i5i 

11 

1  Liscorub  Hr.,  Nova  Scotia 

8  0 

GA 

•15 

„  Ell.  (Hd.  of  loch) 

6  27 

'  Lishan  B. ,  China,  E.  C.  . 

10  15 

IG 

Scotland. 

L’Islet,  R.  St.  Lawrence 

5  11 

18 

12.? 

,,  Eport,  Scotland 

G  6 

124 

S* 

Lissa,  Adriatic 

4  10 

‘>j, 

,,  Eriboli,  Scotland 

7  43 

11 

Listerdeep,  Fainvaybuov. 

n  30 

5A 

,,  Erisort,  Scotland 

6  13 

151 

114 

1  Denmark. 

,,  Ktive,  StoneGeld, 

7  3 

2  0 

6A 

Scotland. 

'  Litau  B-,  Vcllow  S. 

3  0 

6 

4 

,,  11  Bunawe, 

7  54 

6? 

2 

Scotland. 

Litke  ridge.  White  S. 

n  45 

15 

,,  Ewe,  Scotland  (Hd. 

6  39 

14.A 

lOA 

Little  13.,  Newfoundland 

7  22 

4  A 

3 

of  Loch). 

„  Egg  Hr.,  L'.S. 

7  50 

4. A 

3.'. 

f  „  Eynort,  Scotland 

6  0 

12 

2  30 

5-61 

,,  Fleet,  Scotland 

noon. 

10? 

w.  c. 

„  Ooil,  Scotl.'ind 

0  6 

10 

6 

„  GullL.U.S. . 

9  38 

3 

2? 

,,  Harport,  Scotland  . 

5  54 

133 

■£■1 

„  Hr.,  Labrador 

7  4 

4  A 

„  Hourn,  Scotland  , 

5  45 

13? 

10.1 

2  10 

13 

8 

Inver,  Scotland 

6  40 

14 

11 

,,  Lnx'ford,  Scotland 

6  44 

15 

11* 

6  31 

19 

13i 

„  Leven,  Scotland 

6  28 

England,  W.  C. 

,,  Linnhe,  Scotland 

5  26 

12* 

8J 

,,  NataahquauHr.,G. 

n  0 

r, 

3 

,,  Long,  Scotland 

0  6 

12 

of  St.  Lawrence. 

,,  Maddy,  Scotland  . 

6  6 

12A 

7  51 

5 

illoidart,  Scotland  . 

6  44 

18.'. 

9.1 

,,  Kevia,  Scotland 

5  17 

14i 

„  Placentia,  New* 

7  68 

7 

4i 

..  Ro.ag,  Scotland 

6  11 

11 

8 

fouiidland. 

Ryiin,  Scotland 

11  12 

n 

8 

,,  R.,  Newfoandland 

8  40 

1 

..  Ski|>ort,  Scotland  . 

5  52 

12.\ 

9 

„  R..  U.S. 

10  5S 

,,  Siiizort,  1.  ot  Skye  . 

G  8 

Mi 

,,  Tancock  I.,  Nova 

7  4.1 

7* 

6 

,,  Striv.an,  Scotland  . 

11  55 

6 

Sunart.  Scotland 

5  40 

13.1 

'  Littlehainpton,  England  . 

11  20 

10 

111 

,,  Tarbcrt,  West,  Har- 

0  4 

11.3 

84 

;  Liverpool,  England 

11  23 

27A 

201 

ris,  I. 

;  „  N.W.  L.  Y., 

11  0 

25 

20 

,,  ,,  East  . 

6  10 

134 

10 

„  „  West,  Ar- 

2  30 

1-4 

1  ,,  13., I^va  Scotia 

7  50 

8 

5 

gyleshirr. 

1  „  Ft.,  U.S. 

5  57 

2-3 

„  ,,  Eiist  . 

11  53 

9 

1  ,,  P.  Madagascar 

4  27 

8 

„  Tongue,  Scotland  , 

7  53 

15 

12 

,,  R.,  Australia  . 

0  30 

12 

,,  Torridon,  Scotland  . 

G  20 

15 

11 

Lizard  I.,  Australia,  E.  C. 

9  0 

7-9 

6 

,,  Tuadl),  Scotland 

5  29 

113 

8 

,,  Ft.,  England 

5  0 

14i 

10>. 

Lofoten  Is.,  Norwoy  .  , 

0  31 

94 

7'. 

Llaudwyn  I.,  England, 

8  .58 

111 

10’. 

Lohoiya,  Red  S.  .  .  1 

1  30 

3 

Llancllv  bar,  England, 

6  IG 

25 

18* 

Lomas  Pt.,  Peru 

8  10 

5 

1  Llico,  Chile  .  .  , 

10  0 

Lombock,  Ampsuaiu  B., 

8  0 

6 

1  Llovd  Hr..  Lone  1.  Sd.. 

11  1 

si! 

7? 

Java  S. 
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0  68 
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17i 

1  U.S. 
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0  53 
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Londonderry,  Ireland 

8  1 

n 

6J 

Macuso  R.,  Africa,  E.  C.  . 

4  20 

14 

12 

Long  Hr.,  Newfoundland 

8  50 

9 

H 

J^Indaine  I.,  J^Iadagascar  . 

4  0 

6 

,,  Pt.,  New  Zealand  . 

6  0 

5 

4 

Madeleine  I.,  Tong  King  G. 

5  Ot 

12-15 

6-74 

,,  reach,  Korea,  S.  C. 

10  0 

14 

9 

Modoc  P. ,  England,  W.  C. 

7  35 

154 

lOi 

,,  sand,  Kngland,  E.C. 

11  SO 

12 

8 

!^ladras  Kd.,  Coromandel 

9  1 

3A 

24 

Looe,  East,  England 

5  26 

i6i« 

’n 

C. 

Lookout  Pt.,  U.S,  . 

0  32 

2 

Mndryn,  P.,  S.  America, 

7  15 

13A 

10 

Lopez,  C. ,  Africa 

4  30 

4-6? 

S.E.  C. 

Lord  Howe  I.,  S.  Pacific  . 

8  30 

6 

Madura  Str.f  . 

10  to  12 

5-8 

2-4 

Lo-slinn-kau,  Yellow  S.  . 

4  30 

11 

g 

Llagdalen  Is.,  G.  of  St, 

8  20 

3 

2 

Lough  Larne,  Ireland 

10  48 

6,? 

Lawrence. 

,,  Rossmore,  Ireland  . 

5  20 

11 

8 

„  R.,  R,  St,  Law- 

1  15 

G-S 

3-4 

Louie,  P.,  France  . 

3  24 

14 

10.\ 

rence. 

,,  Mauritius 

0  30 

3 

2 

^lagdalenn  B.,  California 

8  25 

5A 

4} 

Louishurg  Hr.,  Cape  Bre- 

8  0 

5 

4 

Mohajauiba  B.,  Madagas- 

4  20 

iii 

8  1 

ton  I. 

car. 

i 

Low  B.,  Falkland  Is,  . 

5  0 

Mah^  I.,  Indian  0.:( 

4  32 

3A-5 

31  1 

,,  P.,  Patagonia,  W.  C. 

Low^Vooded  I.,  Australia, 

0  40 

7 

Mahon  R.,  U.S.  .  . 

9  10 

7 

1 

8  41 

9 

7 

Mahone  B. ,  Nova  Scotia. 

E.  C. 

,,  Hceknian 

7  40 

74 

6 

Lowe  inlet,  America, 

0  30 

17 

15 

Anch. 

N.W.  C. 

,,  Princes  inlet. 

7  42 

74 

74 

6 

Lowestoft,  England*' 

9  57 

64 

54 

,,  Ham  I. 

7  47 

6 

Lucinara  pnss,  Bnnka  Str. 
Lundy  I.,  England . 

irr. 

10 

7i 

,,  Martin  R. 

7  43 

74 

64 

5  IS 

27 

20 

,,  Chester 

7  44 

7 

6i( 

,,  Korea,  W.  C. 
Lunenberg,  Nova  Scotia  . 

20 

80 

Mahurangi,  New  Zealand 

7  0 

10 

7  54 

7.4 

6 

Mt)huwa,~Hindustdn,  W.C. 

2  22 

94 

LuDg'tnun  Hr,,  Yellow  S. 

30  0 

7 

Mai  I,,  Now  Hebrides 

d  30 

5 

Luasin  Piccolo,  Adriatic  . 

8  26 

1 

^laiden  rocks,  Ireland, 

10  48 

(SJ 

64 

Lvmo  Retris.  Englaud 

6  21 

'  114 

SA 

N.E.  C. 

Lymington,  England  « 

J  10  25 

1  0  15 

1  ® 

6 

Maiko,  fort,  Japan  . 
Maintirano,  Madagascar, 

6  27 

4  46 

34 

164 

n 

114 

Lynmouth,  England  . 

6  2 

•  80.^ 

21.? 

w.  c. 

Lynn  deep,  England 

6  0 

23 

161 

.Maizuru,  Nipon,  W.  C.  . 

2  40 

21 

,,  Hr.,  England 

22.^ 

Makada  Hr.,  Duke  of 

9  10 

21 

1 

,,  Rd.,  England 

2:U 

York  1. 

Lyttelton,  P.,  New  Zen- 

4  13 

64 

6 

f  Mnkambi,  Madagascar 

4  27 

n 

1:1 

land. 

Makatein,  Arabia,  S.E.  C. 

9  0 

6 

Moknlla,  Arabia,  S.E.  C. 

8  30 

7 

MakQ8.sar,  Celebes  . 
Makawar  I.,  Red  S. 

4  40 

r..\ 

Mabou  R.,  C.  Breton  I.  . 

9  0 

0  30 

■2 

^lacahe,  Brazil 

2  80 

'  .Makira  B.,  San  Cristoval  I. 

6  45 

2 

l^Iscao,  China,  E.  C. 

10  0 

6^ 

Makongai  I.,  Fiji  Is. 

G  0 

4 

3 

^lacdonne],  P.,  Australia, 

0  2 

5 

Makung  Hr.,  Pe.scadores . 

10  30 

84 

7 

S.  C. 

Malubrigo,  Rd.,  Peru 

5  0 

2 

M'Arthur,  P.,  America, 

0  5 

10.? 

8.4 

1  .Malacca  Str.,  L.  Y.,  One 

6  0 

16 

12 

N.W.  C. 

fathom  bank. 

M'Dougall  Hr.,  Africa, 

2  30 

6? 

,,  ,,  Dinding  R. 

3  15 

9 

r, 

W.  C. 

,,  ,,  ott'Alt.  For- 

8  30 

11 

SJ 

McLaughlin  B.,  America, 

1  0 

’  14 

8-10 

mosa. 

N.W.  0. 

,,  Rd.,  Malacca  Str. 

7  30 

11 

SJ 

Maceio,  Brazil 

4  30 

81. 

j  ,,  North  sand.s 

Malaga,  Spain 

5  SO 

15 

12 

Machias,  Seal  I.,  B.  of 

11  5 

■.  18 

2  30 

1  2 

Fundy. 

Malahide  inlet,  Ireland  . 

11  15 

10 

8 

Mackau  I.,  Korea  . 

30 

10? 

Malnniocco,  P.,  Adriatic. 

10  30 

24-4 

Mac  Lcay  H.,  Australia, 

0  15 

5 

3 

Malaupnitia  1.,  Solomon 

S  25 

3-4 

2-8 

E.  C. 

la. 

Macquarie  Hr.,  Tasmania 

7  30 

3 

Malcolm  atoll,  Maldives  . 

10  30 

8 

,,  P.,  bar,  Aus- 

0  16 

4 

8 

Maldon,  Chelmer  R.,  Eng. 

0  32 

10 

5 

tralia,  E.  C. 

land. 

*  Ste  uole,  page  178.  t  Sec  note,  page  lifJ.  t  See  note,  page  191. 
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Maldonado,  Mexico,  W.C. 

3  10? 

8? 

Male,  Maldives 

0  30 

3 

Malindi  P.,  Africa,  E.  C. 

4  5 

12^ 

SI 

Mnlpelo  Pt.,  Pern  . 

4  0 

10 

Malta  .... 

3  30 

1 1 

,Malwan,  Hindustan,  \Y.C. 

10  1 

7i 

6 

Mana  I.,  New  Zealand  . 

7  0 

8 

6 

.Manao  B.,  Chile  . 

0  7 

7 

Manava  cay,  Fijis  . 

6  2 

61 

3-4 

Manawatu  R.,  New  Zea- 

g  50 

6 

4 

land. 

Manda  B, ,  Africa,  E.  C,  . 

4  0 

10 

7 

Mandinga  Hr.,  Central 

0  50 

i 

America. 

.Mandvi  Rd.,  G.  of  Cutch 

11  33 

15 

11 

Maudvi  B.,  Hindustan  . 

0  0 

8 

6 

Manea,  Africa,  W.  C. 

7  40 

11 

Mangalore,  Hindustan, 

11  0 

7 

5 

W.  C. 

ilangalum  I.,  China  S.  . 

11  0 

5 

ilanganitu  B.,  Moluccas 

5  0 

6 

.Mangrol  Bandar,  Hin- 

10  SO 

7 

.5 

dustan,  \V.  C, 

Mango  I,,  Fiji  la.  . 

6  10 

<3 

Mangonni  Hr.,  New 

S  0 

7 

5 

Zealand. 

Mangrove  R,  New  Zea- 

7  21 

7 

5 

land. 

Manicouagan  R.,  R.  St. 

2  15 

12 

7 

Lawrence. 

Manila,  Luzon  I.,  Philip- 

10  40 

3i-6 

pine  Is. 

Manning  R,  Australia, 

9  15 

4 

E.  C. 

Manoel  Luiz  Rf. ,  Brazil  . 

5  0 

12 

.Manta,  P.,  Ecuador 

3  4 

6 

Miinua,  Navigator  Is. 

6 

Mauukau  Hr.  entr..  New 

0  30 

13 

10 

Zealand. 

-Manybranch  Hr,,  Falk- 

7  40 

7.\ 

land  Is. 

Klanzanillo  B.,  St.  Do- 

7  0 

4-5  ? 

mingo. 

,,  P. ,  Cuba  , 

10  40 

4 

Maple  B.,  Vancouver  I.  . 

12 

Maplin  L.  Ho.,  England. 

0  5 

14 

10 

i^Iaracaibo,  G.  of  .  . 

5  15 

A 

Maracas  B.,  Trinidad  . 

3  30 

4 

Maranham,  San  Luiz, 

7  0 

16.'. 

103 

Brazil. 

Marau  Sd.,  Solomon  Is.  . 

10  0 

31 

Maravi  P.,  Cuba 

7  56 

2  1 

ilnrble  I.,  Hudson  B. 

4  10 

12  . 

0 

March  Hr.,  Tierro  del 

3  10 

6 

Fuego. 

Mardunah  I.,  Red  S.  . 

6  0 

3 

Mare  Hr.,  Falkland  Is.  . 

6  20 

6 

Margate,  England  ,  . 

11  45 

15.1 

13 

Maria  Van  Diomen,  C. , 

8  0 

/ 

Now  Zealand. 

j^farina  L,  New  Hebrides 
Marion  6.,  Australia, 
S.  C. 

Maristow,  R.  Tavy,  Eng¬ 
land. 

^^larjoribanka  Hr.,  Korea, 
W.  C. 

^(arka  or  Mnerka,  Africa, 
E.  C. 

Slaroni  B.,  Comoro  la. 

,,  R,  Guiana  . 
Marovo  lagoon,  Solomon 
Is.  I 

Marovoay,  Madagascar, 
W.  C. 

Martaban,  6.  of  Bengal  . 
Martin  Yas  Rocks,  S.  . 
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Maty  R.  en^r.,  Australia, 
E.  C. 

Maryport,  England  « 
il.isinpho  Hr.,  Korea 
Maskat,  Persian  G. 

Mason  B.,  New  Zealand  . 
ilassacre  B.,  Tasmau 
comer,  New  Zealand. 
,,  Motu  Pipi  R.,  New 
Zealand. 

MiLssawa,  Red  sea  . 
ilasulipatara,  B.  of  Bengal 
Mata,  P.,  Cuba 
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75 
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Xorman,  R.,  Australia, 

-nn 

Observatory,  B.,  inlet, 

1  5 

23 

12 

N.  C . 

Ijc  ^00. 

America,  N.W.  C. 

Normaaby  Sd.,  Torres 

irr. 

121 

44 

,,  I,,  F-alawan 

11  0 

Str. 

Occasional  Hr.,  Labrador 

6  48 

5 

31 

Korth  Baldbac  Str., 

10  50 

Ocracocke  inlet,  U.S. 

7  4 

24 

2 

Cliina  S. 

Octavia  B.,  Now  Granada 

3  30 

13 

,,  C.,  C.  Breton  I. 

S  0 

4 

3 

Oderin,  Newfoundland  . 

8  6 

6 

„  Edisto  R.,  U.S. 

7  10 

51 

Ofunato  Hr.,  Japan 

5  6 

24 

1  ,,  Hr.,  Newfound- 

8  0 

7! 

5 

Ogden  Chan.,  America, 

1  0 

20 

land. 

N.W.  C. 

,,  haven.  New  Han- 

2  3U 

3 

Oiika  Seto,  Japan  . 

8  40 

104 

2-4 

.  over. 

OVarito  lagoon.  New 

11  40 

8 

!  ,,  sands,  Malacca 

5  30 

15 

12 

Zealand. 

Str. 

Okha  Pt.,  G.  of  Cutch  . 

12  8 

,,  Shields,  England  . 

3  21 

ni 

Oki  I.,  Japan  . 

3  1C 

14 

1  ,,  Star  B.,  Greenland, 

11  8 

74 

Okoyama,  Japan 

10  15 

6 

<1 

w.  c. 

Okusiri,  Japan 

3  30 

14 

Nosari  Ehari,  bar,  Hin- 

3  0 

18 

Old  Ferolle  Hr.,  New- 

g  46 

6! 

!  dustan,  \V.  C. 

foundland. 

j  NosLap  saki,  Yezo  .  . 

4  8 

5.? 

34 

,,  Point  Comfort,  CT.S. 

8  46 

3 

21 

Nosi  li6,  Madagascar 

4  29 

14 

8< 

,,  Providence,  B.  of 

irr. 

1 

1  ,,  Hao,  Madagascar 

5  0 

84 

Honduras. 

,  ,,  Lava,  ^liidagoscar. 

4  20 

ii.i 

8i 

Oleni  Rd.,  Lapland 

7  30 

12 

I  W.  C. 

Olga  B.,  G.  of  Tartary  . 

5  30 

3 

1  Noss  I.,  Madagascar 

6  0 

15 

Olympia,  Puget  Sd. 

5  30 

14 

1  Notaukc  B.,  Japan  . 

4  50 

4K 

14 

Omeider  I.,  G.  of 

6  0 

4 

)  Nottinghaia  I.,  Hudson 

9  30 

13 

94 

Akahah,  Red  S. 

Str. 

Omorsari  R.,  Hindustan, 

1  46 

18 

144 

Noumea  B.,  Now  Gale- 

8  25 

4 

W.  C. 

donia. 

Omirato  P.,  Japan  . 

4  26 

2} 

1? 

Novaia  Zomlia  Hr.,  Lap- 

6  36 

10 

Onionvilic,  Franco  .  . 

7  29 

154 

12.4 

land. 

• 

Om  Rasas,  Masira, 

10  0 

10 

Novaia,  Zemlia,  W.  C. 

3? 

Arabia,  S.E.  C. 

Nuchatlitz  inlet.  Van- 

noon. 

12 

One  fathom  bank  L.  V., 

6  15 

14 

10  1 

couver  I. 

ilalacra  Str. 

Nu^vo,  P.,  Central 

3  10 

12 

Onega  R.,  White  S.$ 

9  12 

94 

74 

America. 

Ono  ].,  Fiji  Is. 

6  0 

6 

4.4 

Nukulau,  P.,  Fiji  Is. 

6  47 

3.’ -5? 

Osaka  R.  entr.,  Japan 

7  30 

5i 

44 

Nukualofa,  Frit-ndlv  Is.* 

7  0 

jj-S} 

3^i 

,,  city,  Japan  . 

8  17 

24 

4 

Numa-Choa,  Comoro  Is. . 

3  0 

14 

Obsima,  Japan 

6  50 

5 

4 

Nunez  R.,  Africa,  W.  C. 

10  0 

IS 

Hi 

Ob.-^uka,  Japan 

9  15 

84 

5 

Nusa  Hr.,  Now  Ireland  . 

3  34 

21 

Opobo  K.,  Africa,  W.  U.  . 

4  SO 

7 

51 

Nyminde  Gab,  Jutland  . 

2  46 

24 

Oporto,  Portugal 

2  30 

10 

8 

Opotiki  R.,  Zealand 

7  0 

7 

Opunako  B.  ,, 

9  45 

10 

7 

Orange  B.,  Tierra  del 

3  36 

9t 

Fuego. 

Orford  haven  bar,  Eng- 

11  30 

71 

land. 

,,  P.,  California 

11  32 

6 

4J 

,,  quay,  England 

0  30 

71 

Orfordneas  ,, 

11  15 

8 

61 

do  fiord,  Iceland 

9  60 

Orignaux  Pt.,  R.  St.  Law- 

3  47 

171 

13 

Oamaru,  New  Zealand 

3  0 

5  to  7 

rcnce. 

Oazy  Hr.,  Magellan  Str.  . 

10  18 

7 

6 

Orinoco  R.,  enti‘.,  Guiana 

6  0 

3 

Oban,  Scotland 

5  28 

13 

gi 

Orleans  I.,R.St.  Lawrence 

5  40 

17 

13 

Obb  of  Harris,  Scotland  . 

6  16 

Hi 

6i 

Orlov  Lctni,  C. ,  White  S. 

6  18 

4 

Obokh,  G.  of  Adent 

8  15  1 

811 

Ormond,  Keniuaro  R., 

3  43 

10 

74 

Observatory,  B.,  Kor- 

6  0 

6i 

24 

Ireland. 

guelen  I. 

1 

Ornsay,  I.  of  Skye  . 

6  60 

Hi 

101 

*  See  note,  page  202.  t  See  note,  page  188.  ^  Sec  note,  page  177. 
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Os  111)609,  Brazil  ,  .  i 

4  30 

Palmas,  C..  Africa,  W.  G. 

4  30 

4 

Osaki,  Japau  . 

S  55 

6! 

J’almcdo  Rd.,  Sumba  I.  . 

15 

Oscnro  cove,  Batagonia,  . 

0  55 

•20 

Palmyra  I.,  N.  Pacific 

5  C 

3 

W.  C.  1 

Paluan  B.,  Mindoro 

5 

Oscuro  cove,  Chile  . 

0  0 

65 

u 

PamaruDg  Is.,  Borneo, 

7  0 

6-7 

Osprey  Rf.,  Auatralia, 

S  36 

6 

E.  C. 

E.  C. 

Patnbaii  piu^,  B.  of 

1  48 

3 

OssabawSd.,  U.S.  .  .  [ 

8  10 

8 

61  [ 

Bengal. 

Osteude,  Belgium  .  .  } 

0  25 

17 

13 

Panama  Rd.,  Central 

3  0 
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10*. 

Otaheite,  S.  Pacilic . 

IIUOII. 

America. 

Oc<ia,  Society'  Is.  . 

irr. 

•> 

1 

Panbula  R., Australia, E.C. 

0  0 

4-6 

Otorracai,  Yezo  I.  . 

4-12 

u 

} 

Pandelemona  F.,  Mcdi- 

3  10 

-}i 

Otterswick,  Orkneys 

9  13 

11 

s  1 

tcrrancan. 

Olwav.  P..  Patasoiiiu, 

11  37 

6 

Pangani  K.,  Africa, 

4  15 

15 

10 

\v.  d 

E.  C. 

Ou  Ou  Kiusli  iulet,  Van- 

noon. 

12 

Pankol,  Palawan 

9  40 

6 

couver  I. 

Pnnsand  hole,  England  . 

noon. 

164 

13 

Ouro  R. ,  Africa,  W.  C.  . 

noon. 

8-0 

Papnso,  Chile  .  .  • 

9  40 

5 

Outer  Dowsing  Sh., 

6  10 

15 

11 

Pai)ndo,  P.,  Chile  . 

B  26? 

5 

England,  E.  C. 

Paquet  Hr.,  Newfound* 

6  40 

Ovalau,  Fiji  Is. 

6  0 

5 

3 

land. 

Owa  Raha  I.,  Solomon  Is. 

6  10 

4-5 

24-31 

Paquica,  C.,  Chile  . 

0  45 

Owasi  B.,  Japan 

7  0 

5h 

3} 

Para  Anch.,  Brazil,  N.  C. 

iiuon. 

11 

Oxbaaslieis,  Svee  fiord, 

noon. 

8 

,,  Dentro  Chau.,  Brazil, 

10  61 

10 

Norway. 

N.  C. 

1  Oyster  B.,  U.S. 

n  7 

8 

Paracel  Is.,  China  S. 

10  30  I 

37 

,,  inlet,  Auslralia, 

10  35 

18 

Parahiba  R.,  entr.,  Brazil 

5  0 

8 

54 

,  N.W.  C. 

Paramushir  Str.,  Kuril  Is. 

6  53 

5i 

,  Oyestreliaiii,  France 

9  50 

10 

15 

Paranagua,  Biazi]  . 

3  0? 

64 

'  Uzi  AdcI).,  Africa,  E.  C.  . 

4  8 

lOi 

61 

Parenga  renga  Hr.,  New 

7  54 

7 

1 

Zealand. 

Parida  I.,  Now  Granada  . 

3  15 

10 

I’arsboro,  B.  of  Fiindy  • 

0  17 

43 

37A 

PtLsade,  C.,  Ecuador 

3  30 

10 

Pasages,  P,,  Spam  .  * 

3  20 

11 

9 

Passage  or  Ciilebra  I., 

0  0 

1 

Caribbean  S. 

Patani  Rd.,  G.  of  Siam 

10  0 

2.»-3 

Patapsco  K.,  Bodkin  Pt., 

5  12 

il 

1 

U.S. 

1 

Paterson  inlet,  Now 

1  10 

8 

6 

Zealand. 

1  Pachitan  B.,  Java  . 

3  0 

7 

Patience,  C. ,  Saghalin  I,  . 

6  ? 

Packsadille  B.,  Ticrra  del 

3  30 

6 

Patras,  Greece  .  . 

4  54 

24 

u 

Fuogo. 

Patrick  P.,  Scotland  . 

11  10 

15 

12 

Paclang,  Sumatra,  W.  C.  . 

6  50 

Pntta  B.,  Africa,  E.  C.  . 

4  30 

10 

SA 

Padstow,  England  . 

5  13 
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ic.i 

Patterson,  P.,  Australia, 
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N.  C. 
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11  30 
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0  40 

5 

Pago  Pago,  Navigator  Is., 

7  11 
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S.  Pacific. 

Fittuzent  R.,  U.S.  . 

1  16 

2 

1} 

Paimpol,  Franco 

6  0 

31 
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5  20 
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ns 

Paita  P, ,  Peru  .  . 

3  20 

6 

Pearce  Pt.,  Australia  . 

6  55 

20-26 

10-18 

Pak-Hoi,  Tong-King  G.  . 

5  10? 

14? 

11  ? 

Pearl  Bk.,  Sulu  S. 

6  5 

5 

Palais,  port  Ic,  Bello  ilc. 

3  38 

16} 

12^ 

Pecket  Hr.,  Magellan 

9  30 

7 

6 

France. 

Str. 

Palak  Hr.,  Mindanao 

6  5 

8 

Pedro  Bk.,  Caribbean  S.  . 

8  45 

14? 

Palliscr,  C.,  New  Zealand 

6  0 

6 

I’cdro  Gonzales,  Trapichi 

3  50 

1« 

Palm  Is.,  Australia,  E.  C. 

8-10 

I.,  New  Granada  .  . 

Palma  Canary  Is.  . 

0  30  1 

B1 

Feel,  I.  of  Man 

11  8 
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j 
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change. 
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1 
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ft. 

h.  m. 

^  ft. 

1 

fl. 

Pegasus,  P.,  New  Zealand 

11  00 

8 

6 

1  Phillip,  P.,  1 

Pcli-tang-lio,  Yellow  S.  . 

3  0 

g 

7K 

Australia,  Veutrance  . 

2  0 

1  Pei-ho  or  Peking  R.,entr., 

3  30 

10 

7K 

s.  c.  J 

1 

G.  of  Pccheli.** 

„  Dronnina 

2  19 

3 

,,  (Tien-tsin)  . 

7  0 

4.1 

,,  Scliiiappcr  Pr. 

2  14 

•>; 

2  1 

1‘elew  Is.,  N.  Pacific 

6 

1  ,,  Bollarine  jetty 

2  21 

Pelican  Ingooii,  Kangaroo 

4  0 

4 

,,  Henry  Pt. 

2  39 

3 

2.',  i 

I.,  Austrnli.i 

1  ,,  Geelong, 

2  30 

3\ 

2i 

Pclorus  Sd.,  New  Zealand 

9  0 

11 

7 

j  ,,  Williamatown 

2  31 

2  ' 

Pellworni,  Denmark 

1  5u 

10 

,,  Melbourne  . 

Pheenix  Is,,  S.  Pacific 

2  4^ 

Pemba  I.,  Africa,  E.  C.  . 

4  15 

12 

8 

5  0 

4  f 

1 

Pembroke  dockyard,  Eng- 

6  12 

22i 

Piankataiik  R.,CheiTy  Pt.,' 

10  :• 

2 

Y  ■ 

land,  W.  C. 

U.S. 

Pcning,  Malacca  Str. 

noon. 

•I 

i  7 

Pichidanque  B,,  Chile  . 

9  20 

5 

1  IViias,  C. ,  Tien-a  del 

6  42 

12 

1  j 

Picton,  Hr.,  New  Zea- 

8  53 

5 

3} 

Fuego. 

^  land. 

1 

1 

Pender  Hr., Str.  of  Georgia, 

6  U 

13 

!  1 

1  Picton  Hr.,  Nova  Scotiaf 

10  0 

i  6 

4  I 

Uritisli  Columbia.* 

,1  Piedrus  cay,  Cuba  . 

8  0 

2.\ 

Peniebe,  Portugal  . 

1  1  51 

1  Piel  Hr.,  P,  of  Barrow, 

1,  Euglnud. 

11  5 

28 

21  , 

Penniarch  Rocks,  France 

1  3  !) 

Hi 

10.?  1 

1 

'  Pennhiglon  R.,  bight  of 

4  15 

5 

II  Pigeon  B.,  Yellow  S. 

11  45 

8 

Benin, 

!  Pjju  B.,  Lombok  I. . 

noon  ? 

10-12 

1 

Pcnrhjni  I..  S.  Pacific 

1  6  Of 

:  Pillar,  C.,  Magellan  Str. . 

1  0 

4 

1  Punsacoln,  G,  of  SIvxiuo  , 

li 

j  Pinas  B,,  New  Granada  . 

3  15 

14 

j 

Pentillic,  R.  Tamar,  Eng- 

'  5  55 

13^  ! 

Ui 

Ping  Yang  inlet,  Korea, 
(Dau  vhen). 

8  14 

14 

y  ’ 

land. 

Pcntlaiid  lirtli.  Stroma, 

9  47 

-h 

G 

,,  ,,  Ghel  tail  Auch. 

Pininill,  Orwell  R.,  Eng- 

0  25 

•JOi 

'  171 

j  S.  side. 

0  20 

12 

,,  Swoiin,  E.  side 

10  ■i  \ 

1  10 

7 

land. 

1  „  ,,  W.  side 

9  35 

1  10 

7 

!  Pinware  B,  Labrador  . 

0  10* 

1  4 

1  ,,  Great  Skerry, 

11  4 

1  'i' 

6.'. 

Pio  Quinto,  P.,  Babuyan 

i  6  0 

6 

E.  side 

Is. 

1  „  ,,  W.  aide 

10  53 

Pioneer  R.,  Australia 

1  11  15 

;  lG-18 

11-13 

sPcnzance,  England  . 

4  30 

i  ISi 

UK 

Pimm  L, Hindustan, W.  C, 

'  3  32 

27i 

22? 

P'-rak  R.  Entr. ,  Malacca 
S't. 

3  15 

1  9 

5 

Piric,  P.,  Spencer  G-, 
Australia,  S.  C. 

Pisco  B.,  Peru  . 

7  15 

8-12 

Percy  Is.,  Australia,  E.  C. 

10  30 

'  16 

13 

7  0 

3-4 

Perez  P. ,  Chaims  Arch.  . 

1  12 

7.'i 

Pistolet  B.,  Newfound-  ' 

7  39 

3i 

2A 

Perim  I.,  Red  S.  .  . 

8  0 

64-7J 

5J-61 

land.  ' 

I'ernambuco,  Brazil  . 

4  45  ' 

8 

6 

Piti  Palena,  Patagonia,  ' 

0  23 

10 

Peros  Banlios,  Indian  0.  . 

1  30 

5 

W.  C. 

Perron,  C.,  Sharks  B. , 

0  45 

r.\ 

PitiR.,  Hindust.in,  W,  0.  i 

10  5 

9 

Australia,  W.  C. 

Placentia  Hr,,  Newfound-  ! 

8  30 

7 

5 

Perth,  Scotland 

3  33 

91 

laud. 

Pertuis  dc  Llaumuason, 

3  35 

13.\ 

10 

Plank  Pt,,  Spencer  G,, 

6  15 

6-8 

France,  W.  C. 

Pcscadores  Is.,  i^lakuiig 

10  30 

OK 

7 

Au.stralia,  S.  C. 

Plain,  1’.,  St.  Domingo  . 
Playa  Maria  B.,  Calii'oriiia 

7  30 

31 

Hr.,  China  S. 

9  201 

7-91 

Peterhead,  Scotland  . 

0  34 

lU 

9t 

,,  Paixla  cove,  Magel- 

1  8 

1 

Petit  passage,  B.  of  Fundv. 

10  41 

22 

1  18 

Ian  Str. 

6.\ ! 

Petrel  B. ,  St.  Francis  I., 

noon.  1 

6 

Ple.'isniit  P.,  Falkland  Is. 

5  0 

Australia,  S.  C. 

ricttenbcrg  B.,  Africa, 

3  10 

6 

Petty  Hr.,  Labrador 

7  12 

4K 

Plougroscan,  Franco  .  ' 

Ploumanach,  France 

6  17 

25  i 

m 

m 

Petneura  Rk.,  Patagonia  . 

0  50 

16 

5  15 

211 

Philadelphia,  U.S.  . 

1  22 

7 

5.; 

Plumper  cove,  Howe  Sd., 

noon. 

12  1 

Philip  B.,  E.  side,  Magel- 

9  30 

24 

British  Columbia.^  | 

Ian  Str, 

,,  Sd,,  Fane  I., 

irr. 

12  j 

9  42 

5K 

Vancouver  I.  1 

Plymouth  breakwater,  1 

6  37 

12 

s.  c.  ■/  P'-  ( 

England.  | 

15A  1 

See  note,  |iage  196. 


See  note,  page  208. 


-f  See  Dote,  |vige  1S4. 


See  note,  page  208. 
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PlvTnoutb,  SuttoD  pool 

5  32 

lull 

115 

Portsmouth,  U.S.  . 

11  23 

9.5 

8i 

U.S.  . 

11  4 

10 

8A 

Possession  B.,  Magellan 

8  35 

36-12 

,,  New,  New 

9  30 

12 

9 

Str.  . 

ZeAlaod. 

,,  C.,  Torres  Str. 

0  0 

G 

t'oint  dc  Uallc,  CJoylon 

2  3 

2 

,,  I.,  Torres  Str. 

1  0 

95 

Pola,  P.,  Adriatic  .  . 

9  IG 

3h 

Post  Office  B.,  Charles  I., 

2  10 

6 

PolldulT,  Ireland 

7  0 

4 

21 

Galapagos. 

Pomba  B.,  Africa,  E.  C.  . 

4  15 

15 

11 

Pottle  cove,  Labrador 

6  57 

6 

Pomeroy  inlet,  Labrador. 

6  20 

7 

4 

Poufebo  P.,  New  Cale- 

4  26 

4 

Pomquflt,  Nova  Scotia  . 

9  15 

4 

21 

donia. 

Ponce  P. ,  Puerto  Rico  . 

2  0  ? 

2? 

Poularuento  B.,  Madame 

7  50 

G 

4 

Ponga  R.,  Africa,  "W.  C.  . 

7  30 

12 

61 

1.,  C.  Breton  I. 

Poolbeg  lit.  Ho,,  Ireland. 

11  12 

12-14 

9-11 

Poverty  B.,  New  Zealand 

IS  5 

6 

Poole,  entr.,  England  . 

f  8  50 
t  0  25 

} 

4J 

Pratas  Sli.,  China  S.  . 

Preservation  inlet,  New 

4  0 1 

11  20 

5 

8 

4 

Poolewo,  L.  Ewe,  Scot- 

6  39 

14.5 

101 

Zealand. 

land. 

Preston,  England  J. 

11  20 

17 

10 

Pools  Hr.,  Newfoundland 

7  0 

4 

3 

Prince  Frederick  Hr. ,  Aus- 

nooii. 

2S 

Poqueldon  Hr.,  Pata- 

0  54 

18 

tmlia,  N.W.  C. 

gonia,  W.  0. 

,,  Inlets,  Now  Guiuca 

10  30 

11 

10 

Porbandai,  Hindustan, 

9  3G1 

8.’. 

65 

,,  Regent  R.,  St. 

0  20 

24-37 

W.  0. 

George  basin,  Aus- 

Porirua  Hr.,  New  Zealand 

7  0 

8 

6 

tralia,  N.W.  C. 

Portage  cove,  Alaska 

0  29 

IRV 

141 

,,  Rupert  B.,  Do¬ 
minica. 

1  30? 

n 

Port-au-Choix,  New- 

10  40 

r  t 
■i 

foundlnud. 

,,  of  Wales  Str., 

3 

,,  au  Prince,  St.  Do- 

8  0 

1  ? 

Banks  land. 

mingo. 

Princes  I.,  bight  of 

3  58 

3 

15 

,,  de  Bouclierville, 

9  30 

13 

95 

Biafra. 

Hedson  Str, 

Prony  B.,  Now  Caledonia 

8  10 

2 

,,  en-Bessin,  France  . 

d  It  / 

20 

15^ 

•  Prospect  R.,  Nova  Scotia 

7  43 

7 

6 

,,  Royal,  Jamaica 

11  0 

1 

Providence,  U.S. 

8  15 

„  Sd.,  U.S. 

7  32 

75 

61 

,,  I.,  Indian  0.  . 

6  0 

8 

,,  of  Spain,  Trinidad. 
Portchest#-r,  England 

4  30 

4 

3 

Provincetown,  U.S. 

11  22 

10 

11  45 

13.1 

101 

Pubnico,  Beach  PL,  B. 

9  25 

1-2 

10 

Portendik,  Africa,  W.  C. 

10  0 

6 

of  Fundy, 

Porthcawl,  England,  W.C. 

6  8 

28  ‘ 

211 

Puerto  Bueno,  Patagonia, 

0  24 

8 

Perth  Diulleyu,  Eng- 

8  40 

12{ 

9i 

W.  C. 

land,  W.  C. 

,,  de  la  Luz,  Gran 

0  52 

10 

Portishead,  England,  W.  C. 

7  11 

42 

31 

Canaria. 

Portland  B,,  Australia, 

0  30 

31 

Puget  Sd.,  Nisqually, 

e  0 

IS 

15 

3.  C.* 

America,  N.W.  C. 

,,  Patagonia 

noon. 

4 

Pugwash  Hr.,  Nova 

10  30 

7 

4 

,,  bill  of,  England 

6  35 

9 

61 

Scotia. 

,,  breakwater, 

7  1 

8J 

45 

Pujaga  B.,  Mmdanoa, 

6  0 

England. 

E.  0. 

„  inlet,  America, 

1  30 

23-27 

15-20 

Pulaski  fort,  U.S.  .  • 

7  20 

8 

7 

N.W.  C. 

Fulicat  .«iboals,  Coro- 

9  25 

2| 

,,  U.S. 

Porto  Frio,  Brazil 

11  17 

2i 

9 

mandel  G. 

2  40 

45 

Polo  Bcrhala,  Sumatra 

2  45 

7 

„  Grande,  St.  Vincent, 

6  0 

31 

Str. 

C.  Verde  la. 

,,  Gondore,  China  S.  . 

2  30 

65 

„  Praya,  St.  Jago, 

6  01 

5 

,,  Laut,  Java  S.  .  .  * 

6-7 

7? 

3-4 

0.  Verde  Is, 

,,  Paiijang,  G.  of  Siam 

7  0 

2 

,,  Santo  B.,  Madeira  . 

0  50 

7 

,,  Tubah,  Malacca  Str. 

noon. 

12 

Portree,  I.  of  Skye  . 

6  32 

15 

lOj 

Puluqui  I.,  Chile  . 

1  5 

I’ortrieiix,  France  . 

6  0 

31 

231 

Puna,  Ecuador 

6  0 

11 

Portabridge,  England  +  . 

11  48 

65 

4 

Punchbowl,  Labrador  . 

6  69 

55 

45 

Portsmouth  dockyard, 

11  41 

13^ 

10|  1 

Punguo  B.  entr.,  Africa, 

4  22 

17 

England. 

1 

E.  0. 

•  Su  note,  pago  202.  T  See  note,  page  170.  t  Su  note,  page  171. 
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High 

wRter,  _ 

full  and 

chaugfl.  SpriDga.  S«api. 


Pwlholi,  bar,  England, 

W.  0. 

‘  PvTllfanog,  England, 
W.  C. 


I  Quaco,  B.  of  Fundy  .  I 
Qlawdzect  Anch.,  AmericaJ 

I  N.W.  c.  ; 

QuatainoSd.,  Vancouver  I.| 
Quebec,  R.,  St.  Lawrence 
I  Queen  Charlotte  Sd. 

entr.,  New  Zealand. 

’  Queenafcrry,  firtli  of 
j  Forth,  Scotland. 

Queenstown,  Ireland, 

1  Quellon,  P.,  Patagonia, 

I  W.  C. 

Qnicavi  bluff,  Patagonia, 

'  w,  c. 

Qaicka  hole,  S.  side,  U.S. 

;  ,,  N.  sido  . 

{  Quilca  R.,  Peru 
Qnillebcauf,  France  . 

,  Quilon,  Hindustan,  W.  G. 

:  Quintal  Rd.,  Chile 
I  Quoile  Quay,  Strangford, 

I  Irulana. 


I  Rabat,  Africa,  W.  0. 
Race,  C.,  Newfoundland 
,,  I,,  Vancouver  I. 

Rachado,  C.,  &Ialacca  Str 
Radania,  P.,  ^Madagascar 
Ragged  I.,  Bahamas 
Rainc  1.,  Australia,  E.  C 
Rajang,  R. ,  Borneo 
Kajapur  R.  entr. 

,,  town,  Hindu 
atan,  W.  C. 

Rajpuri  R.  entr.,  Hindu 
Stan,  W.  C. 


ft. 

It. 

143 

104 

10 

lu 

11 

30  : 

1  30  • 

17-22  1 

1 

11  0 

11 

6  4fl 

17A 

8  &0  . 

8 

2  37 

IS 

5  1 

113 

0  40 

143 

0  57 

20 

7  36 

7  31 

H 

8  0 

6 

10  6 

94  i 

0  38  1 

23 

9  35 

5 

0  45  1 

11 

!  Rambler  Gban.,  Chu&an 
Arch. 

Rambler  I.,  Hang  chu  B. 
Ramos  R.,  bight  of 
,  Benin. 

I  Ratnree  Rd.,  B.  of  Ben-  ; 

I 

I  Rameey  Sd.,  England,  | 
t,  ^V.  G.  ! 

I  „  I.  of  Man . 

Il  Ramsgate,  England  • 

IJ  Ramsd  fiord,  Norway 
'  Random  Hd.  Hr.,  New¬ 
foundland. 

Rangitoto  Rd.,  New 
Zealand. 

Raniroon,  B.  of  Bengal, 
^  EG 

,,  R.  Elephant  Pt. 
China  Bakir 

I  Lt.  Ho. 

<  Rano  I.,  New  Hebrides  . 

I  Kanobe  P.,  Madagascar  . 

I  Raoul  or  Sunday  la., 

;  S.  Pacific. 

i  Rapa  I.,  S.  Pacific  .  • 

!  Rappahannock,  U.S.  . 

I  Rarotonga,  S.  Pacific  . 
Has  Aair,  Africa,  E.  C.  . 
,,  al  Khaims,  Persian 
G. 

i  „  el  Ketef,  Tuuis 
,,  Charih,  Red  S. 

„  Hafun,  Africa,  E.  C. 
,,  Ikuaiai,  Red  S. 

„  Msangi,  Africa,  E.  C. 
„  Sharina 

••  Arabia 

••  ‘‘■6“;'^“  fS.E.C. 

,,  ol-Hadil 

„  Shcballa  j 
Rathmullau,  Ireland  . 
Ratnagiri,  Hindustan  • 
Red  B.,  Ceylon,  S.  C. 

I  „  Ireland  . 

f  „  Labrador  . 

;  „  L,  Durian  Str. 

Redbridge,  England 
'  Refago  cove,  Bass  Str. 
j  Refugio  P.,  G.  of  Cali¬ 
fornia. 

I  Regnoville,  Franco  . 
Rcloncavi  inlet,  Chile 
Rencontre  B.,  Newfound¬ 
land. 

Rendezvous  I.,  Borneo, 
S.W.  C. 

„  Is.,  Str.  of 

Georgia. 


High 
w.ater, 
full  .and 
chenge. 

Rise. 

Springs,  j  Xcftps. 

h.  m. 

ft. 

ft. 

9  44 

11-14 

7-104  ; 

1  27 

i  26-34 

4  20 

5 

1 

9  23 

1  n  j 

1  3 

6  0  1 

1  17 

11  12 

1  203 

16 

11  44 

15 

12 

10  5S 

6-7 

7  S  1 

34 

21 

8  10 

6-8 

24.^ 


1 

Flice.  < 

1 

nigh 

Rise. 

Place. 

High 
water, 
full  rind 
change. 

Rise. 

tllll  nod 
change. 

SpringB. 

Neaps. 

Spriaga. 

Neaps. 

h.  m. 

ft. 

ft. 

h.  m. 

ft. 

ft. 

Renfrew,  R,  Clyde,  Scot* 

0  50 

11 

Rociiuck  B.,  Australia, 

11  0 

28 

18 

land. 

W.  C. 

1 

Ronsselttor  Hr,,  Smith 

n  52 

lov 

Tn 

Rogerstown  inlet.  Ire- 

11  15 

10 

«  1 

&1. 

land. 

1 

Repulse  Id.s.,  Australia 

n  8 

IS 

Rojhi,  Hindustiin,  W.  C. 

1  4U 

18 

11 

‘  Resolution  H.,  ^larquesas  ' 

2  iO 

4 

liomsd.als.  Is.,  Norway  . 

10  4.5 

6 

,,  P.,  Tanna  I.  .  j 

.5  35 

3 

Rona,  South,  Lt.  Ho., 

6  20 

141 

10.' 

Restoration  1.,  Australia.  ! 

9  10 

7-<J 

6? 

Scotland. 

1 

Reunion  1.,  St.  Pierre, 

noon. 

3i 

Roncador,  Rf.,  Solomon  Is. 

3  30 

6  f 

Indian  0. 

Roodcwall  B.,  Africa, 

2  30 

6.1 

,,  1,,  St.  Denis 

0  2  -2 

2-1 

w.  c. 

1,  St.  Paul 

1  7 

4 

Rook  I.,  Louisiadc  Arch. 

5  0 

3  ? 

Roveley  1.,  Australia, 

C  33 

15-17 

12 

Rooper  Hr.,  Kdrca  . 

4  40 

18 

13 

N.W.  C. 

Rosario  B. ,  California 

8  44 

65 

Reykjavik,  Iceland 

5  21 

Roscoir,  France 

4  52 

23 

17 

Khanonc,  New  Hebrides  . 

6  55 

4  ! 

Roseau  Rd.,  Dominica 

1  30? 

1.’. 

Rhin,  P.,  Llulfciave  Is.  . 

5  0 

01 

RosslarePt.,  Ireland 

U  30 

f. 

3,’. 

Rhio  Str. 

9  50 

5 

Rota,  Spain 

1  2.1 

12.'. 

S 

Ribblc  Lt,  Ho.,  Enf'luiid  . 

10  51 

25i 

lU 

Rotterdam,  Netherlands  . 

3  4.5 

7 

Richibucto  R.,  G.  of  St. 

3  30 

4 

24 

Kottnest  I.,  Australia, 

7  50 

Lawrence. 

w.  c. 

Richmond,  U.S. 

4  28 

3.', 

2i 

Rottum,  Netherlands 

10  0 

7i 

„  I.,  U.S. 

n  30 

11 

a* 

1  Rotumah  L,  S.  Pacillc  . 

4  40 

i 

••  B.,  Prince 

6  0 

3 

2 

Rniien,  France 

2  28 

Edward  I, 

Roundabout  I.,China,E.C. 

10  2 

13| 

SI 

M  R.,  Australia 

Q  0 

3.>, 

Roundstone,  Ireland 

4  28 

13; 

16.1 

E.  0. 

Rovuma  B.,  Africa,  E.  C. 

4  10 

12 

Riyoulette,  Labrador 

37 

4 

3.’. 

7  45 

3i 

Ringdove  B.,  New 

6  10 

5 

ii} 

1  Honduras. 

Hebrides. 

1  ,,  I.,  Bahamas 

7  45 

35 

,,  inlet,  Tata* 

0  40 

5.1 

,,  Rrl.,  &Iagc]lan  Str. 

9  47 

8 

gonia. 

11  0? 

61 

Rio  Grande  do  Sul, 

1.1-2 

K.  C.  ' 

Brazil. 

Royaii,  France  .  . 

3  58 

16V 

lOj 

,,  Janeiro,  Brazil 

3  0 

4 

3 

llozel,  Jersey  . 

6  15 

30 

211 

Negro,Patagonia,  E.  C. 

11  0 

14 

10 

Ruapuke  I.,  Foveaux  Str., 

1  0 

8 

6 

Kiofiio,  F.,  S.  America  . 

0  15 

6 

New  Zealand. 

itisiri  I.,  Japan 

? 

Rugged  I.,  Nova  Scotia  . 

7  .^-9 

7). 

6 

Kistigouclie  R.,  Camp- 

4  0 

10 

7 

Ruggles  B.,  Falkland 

7  30 

5 

bell  town,  G.  of  St. 

Is. 

Lawrence. 

Ruraenia  Pt.,  hlalay  Pen. 

10  30 

12 

9 

1  Rivadeo,  Spain,  N.  C. 

3  0 

15 

9  13 

Kivcrbead,  Newfoundland 

7  0 

21 

‘  Riviere  du  Loup,  R.  St. 

3  10 

m 

lOA 

Run-by-Gucss,  Labrador. 

7  6 

1  Lawrence. 

Rupat  Str.,  W.  entr., 

5  15 

12 

Rivoli  B,,  Australia,  S.  C.' 

0  33 

4 

Alalacca  Str. 

Robert,  P.,  Africa,  \V.  C. 

3JI 

Hupenbandar,  Hindustan, 

10  30 

10 

7 

Robinson  P. ,  Australia, 

11  15 

19 

w.  c. 

N.AV.  C. 

Rush  P. ,  Ireland 

6  8 

5.-1 

31 

Rocas,  S.  Atlantic  . 

5  16 

10 

Kutlaud  I.,  Ireland, W.  C. 

5  22 

11 

8 

Roche,  C.,  R.  St.  Lawrence 

9  30 

6 

4 

Ry'de,  England 

11  20 

134 

10 

„  Hr.,  Haro  Str. 

irr. 

12 

Rye  B.,  England 

11  20 

22 

171 

Rochefort,  France  . 

4  0 

16J 

13 

Rochelle,  ,,  . 

3  31 

161 

111 

Rockail,  N.  Atlantic 

3  30 

12 

Rockhampton,  Aus- 

noon. 

9-10 

6A-8 

tralia,  E.  C. 

Sabang  B.,  pulo  Web 

9  46 

7 

4i 

Rock  port,  U.S. 

10  57 

9 

8\ 

Sabine  pass,  G.  of  Mexico 

u 

Rocky  I.,  G.  of  Siam 

4  0 

4 

Sable  C.,  Clam  Ft.,  B.  of 

8  27 

84 

64 

Rodriguez  1.,  Indian  0.  . 

0  30 

6 

31 

Fundy. 
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PInuc. 

water, 
full  niul 

cImnBc. 

.Spriiigd. 

Nenpd. 

h.  m. 

ft. 

ft. 

Sable  C.,  Clarke  Hr.,  B. 

of  Fiindy. 

8  58 

11 

9 

Saijit 

,,  I.,  N.  aide.  Nova 

7  30 

4 

Scotin. 

„  I.,  S.  side,  Nova 

Scotia. 

G  30 

4 

Sables  d'Olonne,  Us, 

3  37 

i2i’ 

9A 

France. 

Sabong  I.,  Durion  Str. 

10 

*• 

Sacrificios,  P.,  Mexico, 

3  15 

6 

,, 

W.  C. 

Saddle  I.,  East, Chinn, E.  C. 

11  0 

14 

Sado  (Yebisu),  Japan 

:3  50 

1 

11 

Safety  cove,  America, 

1  0 

14 

M 

N.W.  C. 

Saguonny  R.,  Chicou¬ 

4  11 

12 

8 

’* 

timi,  R.  St. 
Lawrence. 

II 

,,  R.,  Tadouanc, 

2  45 

17 

10 

R.  St.  Lawrence. 

Said,  P.,  Jlediterranean  . 

10  0? 

i-li 

Saigon,  C. ,  St.  Jauies 

2  30 

12* 

„  city,  Cochin 

4  30 

12 

Chinn. 

'  Saiki  B.,  Japan 

6  20 

6i 

4* 

It 

Saint  Andrew  B.,  G.  of 

irr. 

1-2 

Mexico. 

„  Andrew  P.,  B.  of 

11  32 

25 

2U 

Fundy. 

H 

,,  Andrew  Sd.,  U.S. 

7  41 

7i 

61 

„  Anne  IJ.,  Cape 

8  34 

6 

4*. 

,, 

1  Breton. 

1  ,,  Antonio,  C.,  Cuba. 

n 

,, 

„  „  r.,  Pata¬ 

10  4.5 

18-30 

gonia,  E.  C. 

,, 

,  Antonio,  Magellan 

noon. 

7 

Str. 

,,  Antonio  R.,  Africa, 

3  15 

13 

10 

,, 

;  E.  C. 

1  „  Augustine,  U.S.  . 

8  10 

47 

37 

1  M  »• 

5  50 

lOJ 

71 

,, 

gascar,  W.  C. 

1  ,,  Barbc,  Sumatra, 

0  0 

6 

,, 

1  N.E.  C. 

„  Barbe  B.,  New¬ 

10  0 

4 

3 

foundland. 

„  Domingo,  Haiti  . 

,,  Francia  13.,  Ticrr.a 

del  Fuego. 

irr. 

2T 

II 

4  0 

II 

,,  Francis  C.,  Africa, 

3  34 

5 

1* 

S.  C. 

,,  Francis  Hr.  bight. 

6  40 

5 

3* 

II 

Labrador. 

,,  Geneviive  13.,  New¬ 

10  43 

4 

,, 

foundland. 

,,  George  Hr.,  New- 

9  45 

3* 

tl 

fou  ndlniid. 

,,  George  Sd.,  G.  of 

1  31 

IJ 

n 

1* 

Mexico,  mitidlo 
entr. 

■■ 

Uigh 


George  Sd.,  G.  of 
lilexico,  west  oTitr. 
George  d’Elmina, 
Africa,  W.  C. 
Germrtio,  Franco  . 
Helena  13.,  Africa, 
W.  C.  I 
Helena  I.,  S.  ' 
Atlantic. 
Helena  Sd.,  U.S.  . 
Holier,  Jersey 
Isidro,  C.,&lage11nii 
Str. 

Ives,  England 
Jago  B.,  Magellan 
Str. 

Jean  de  Luz, 
France. 
John,  B.  of  Fund}' 
,,  R.,  Africa, S.C. 
,,  U.S.  . 

Johns,  Newfound¬ 
land. 

Kilda,  Hebrides 
Kyrans,  Newfound-. 

land. 

Laurent,  R.  St. 

r.nvvrence. 
Lawrence  B., 
America,  N.W.  C. 
Lewis  Sd.,  Labra* 
dor. 

Lorenzo  Clian., 
Mexico,  W.  0. 
Louis  B.,  St. 

Domingo. 
Lucia,  'West  Indies 
Lunaire  B.,  New¬ 
foundland. 
Malo,  France 
Margaret’s  B., 
Ne  w  foil  lul  I.*iiul . 
Margiiret’.H  B.,Nova 
Scotin. 
JIark,  B.  of  St. 

Domingo,  i 
Marks,  U.S.  •  | 
Martin,  eove,Tiorra  | 
del  Fiiego. 
Martin  de  In  Arena, 
Spain,  N.  ('. 
Mary,  C.,  Mada¬ 
gascar. 
Mary,  C.,  New¬ 
foundland, 
^[ary  Hr.,  Mada¬ 
gascar, 
^[ary  Hr.,  New- 
foundlnnd. 
Mary  I.  of  .Man 


full  mill 
cliuQge. 

Hprioga. 

Neapi 

h.  m. 

n. 

ft. 

irr. 

2*-4 

4  30 

6 

6  20 

34 

25 

2  30 

G 

3  11 

3 

7  8 

64 

M 

G  29 

31* 

23 

1  0 

8 

4  44 

21 

1.5 

9  27 

20 

15 

3  G 

13 

11  21 

27 

•23  ' 

4  8 

ij 

7  43 

57 

5 

7  30 

3i 

3t 

5  30 

8  20 

7 

5 

G  20  i 

1  17A 

M4 

8  15 

It  ? 

6  40 

35 

1 

8  22 

4  4 

irr. 

2-3 

2  .‘1G 

2  1 

•* 

6  .5 

--•’i 

10  31 

M-85 

7  47 

G 

3  O' 

1  ! 

1  14 

3 

21 

3  40  j 

8 

3  0  t 

12 

4  30  1 

10-12 

8  :lii 

7 

5 

4  0 

5 

7  -10 

75 

5 

U  10 

20 

16 

See  note,  page  l?o. 
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nigh 

Blu. 

□  Igh 

Bi*«. 

Flu*. 

water, 

Place. 

water, 

full  and 

full  aiiJ 

change. 

Sjprlnga. 

Neap*. 

ch.aiige. 

Sprlogs. 

Neipi. 

h.  m. 

ft. 

ft. 

h.  m. 

ft. 

ft. 

Salem,  U.S.  . 

11  13 

11 

94 

Saint  Mar;  R.,  entr.* 

9  45 

9-12J 

7-10 

Saiina  Cruz  B.,  Mexico, 

4  29 

84 

6) 

Australia,  £.  C. 

W.  C. 

,,  Matthau's  I., 

6  501 

a  1 

Salinas  R.,  Brazil 

7  SO 

Bering  aea. 

,,  And).,  Brazil 
Salmedina  rocks,  Spain  . 

8  15 

„  Michael  I.,  Azores 

0  30 

6 

1  27 

12i 

8 

„  Nnzairc,  Fraace 

3  47 

16} 

13 

Salomon  Is.,  Cliagos 

1  30 

5 

f,  Kicholas  Hr.,  R. 

1  55 

12 

71 

Archipelago. 

St.  Lawrence. 

Saltasb,  K.  Tamar,  Eng* 

6  45 

15 

11 

,,  Nicliolas  P.,  Peru  . 

5  16 

3 

land. 

,,  Nicolas  B.,  Masel- 

0  50 

6 

Salt  Cay  Anch.,  Bahamas 

8  15 

n 

Ian  Str. 

,,  Creek  cove,  Aus- 

3  SO 

6 

„  Paul  I.,  Indian  0. 

11  0 

3 

tralia,  S.  C. 

„  „  G.  of  St. 

8  40 

5 

3 

Saltces,  Ireland,  S.E.  C. . 

5  40 

IS 

10 

Lawrence. 

Salum  R.,  Africa,  W.  C.  . 

8  10 

6 

,,  Paul’s  Hr.,  Alaska 

11  47 

12 

Salat  Is.,  Guiana 

4  26 

6-10 

,,  Paul’s  I,,  Pribiloll 

5  49 

8 

Samand  B.,  Haiti 

9  30  ? 

3  1 

la. 

Saronneo  B. ,  Peru  . 

6  30 

2 

,,  Paul  de  Ixjando, 

3  48 

ti 

Samboanga,  Mindanao 

d  54 

? 

Africa,  W.  C. 

Same  Ancb.,  Japan 

4  40 

44 

3J 

,,  Peter  B,,  Capo 

7  30 

6 

4 

San  Andres  B.,  Pata- 

0  45 

6 

Breton  I. 

gonia,  W.  C, 

,,  Peter  Hr.,  Prince 

8  30 

4 

,,  Antonio,  Bio  do  la 

10  0 

.".A 

Edward  I. 

,,  Pierre,  Newfound* 

8  33 

61 

44 

,,  Antonio  P.,  Chile 

9  43 

5 

land. 

ft  ro 

7-0 

,,  Pierre  I.,  Borneo  , 

4 

,,  Roque,  C.,  Brazil  . 

7  14 

8-10 

„  Bento  R., Africa, W.C. 

4  30 

4’f 

24 

10 

,,  Simons  Sd.,  U.S.  . 

7  43 

H 

6i' 

,,  Tliomaa  Hr.,  West 

irr. 

1 

t,  ,,  Mexico,  W.  C. 

9  41 

Indies. 

7  0 

,,  Tudwall  Rd.,  Eng- 

7  44 

14 

lOJ 

Is. 

land,  W.  C. 

,,  Carlos  P., Patagonia, 

0  14 

,,  Valery  -  en  ■  Caux, 
France. 

,,  Valerj’-sur-Somme, 

10  46 

27 

21* 

1  W.  C. 

11  48 

28^ 

22 

Diego  B. ,  California 
f,  ,,  C. ,  Tierra  del 

9  35 

4  30 

54 

10 

3i 

France. 

,,  Viucent  L,  West 

3  0 

11 

1 

Fuego. 

,,  Domingo  P.,  Pata* 

noon. 

7 

Indies. 

,,  Vincent,  P.,  New 

6  50 

11 

gonia,  W.  C. 

„  Estevan,  P,,  Pata- 

0  15 

Caledonia. 

Saintea,  Caribbean  S. 

G  45 

gonia,  W.  C. 

„  Fernando,  Trinidad. 

3 

Saipan  L,  Ladrono  Is. 

6  45 

2} 

n  30 

Sakai,  Nipon,  W.  C. 

2  0 

i- 

*  Sakau,  New  Hebrides 

5  30 

6! 

Sakitsu  Ura,  Japan 

8  0 

9 

Sakoshi  B.,  Inland  S. 

10  10 

5S 

0  30 

Sal,  (Jape  Vcr<le  Is. 

7  45 

5 

Sula-y-Gomcz,  S.  Pacific. 

4  0 

4  ( 

„  Joao  Is.,  Brazil 

6  24 

14 

SaUngo  I.,  Ecuador 

0  41 

12 

2  56 

Kl 

r.f 

Salat  Lumut,  Sir.  of 

0  0 

10-12 

America,  W.  C. 

[  Malacca. 

,,  Josef,  P.,  Patagouia, 

10  0 

30 

26 

'  Salat  Fanansing^',  An* 

10  0 

7h 

4 

E.  C. 

amba,  Is. 

,,  Juan,  Porto  Rico  . 

8  2 

li 

SaJbet,  Hindustan,  W.  C. 

1  48 

10? 

74 

,,  ,,  Anch.,  Cali- 

9  40? 

s‘ 

Salcombc,  England . 

S  41 

15 

111 

fornia. 

Saldaolia  B.,  AfriM,  W.C. 

2  30 

5 

31 

,,  Juan  P.,  Peru  . 

5  10 

s 

Saldo  R.,  Whitthall 

5  20  1 

24J  1 

,,  ,,  R.,  New  Gre- 

6  0 

12 

group,  Korea. 

nada. 

,,  K.,  Koze  I. 

5  30  ? 

29? 

244 

„  Juan  del  Sur, 

3  8? 

10? 

Saldc  Kap-kot-i  . 

6  40 

211 

Hi 

Central  America. 

*  jSm  note,  pagQ  199.  t  Su  note,  pa2e  104. 


245 


High 

1  Rile. 

Uigh 

i  Rise. 

water. 

water. 

B4B. 

full  and 

1 

full  and 

1 

change. 

Springs. 

Neaps. 

change. 

Springs 

Neapa 

h.  m. 

ft. 

ft. 

San  JaliaD,  P.,  Pata- 

10  45 

30 

h.  tn. 

ft. 

ft. 

gonia,  E.  C. 

Santa  Cnzz,  Tenerife 

1  30 

8 

6 

,,  LorenzoB.,  America, 

2  50 

12 

8 

,1  ,,  L,  California 

9  29 

5 

34 

W.  C. 

,1  II  L,  S.  Pacific 

.50 

4-5 

„  Lucas  B.,  California 

8  28 

4 

R.. Patagonia 

9  30 

40 

29 

,,  LuU,  G.  of  Mexico  . 

3 

E.  C. 

,,  Luis  Obispo,  Caii- 

10  17 

5 

31 

,,  Elena  P. ,  Potagonia, 

4  0 

17 

fornia. 

E.  C. 

,,  Pablo  13.,  Cali- 

1  40 

61 

43 

,,  ,,  B.,  Ecuador  . 

18 

8 

foruia. 

Magdalena  L.  Mag- 

noon. 

10 

,,  Pedro  Hr,,  Cali- 

9  36 

5;^ 

4 

ellan  Str. 

fornia. 

,,  Maria  I.,  Chile 

10  20 

6 

,1  Pedro  pass,  Pata- 

0  30 

9 

,,  ^lonica,  California. 

9  37 

5^ 

41 

goiiio,  “W.  C. 

,,  Teresa  B.,  California 

11  50 

10.1 

74 

„  Quentin,  P.,  Cali- 

9  19 

4 

,,  Tomas  . 

Santander,  Spain 

9  0 

4 

fornia. 

3  30 

15 

12 

,,  Salvador  P.,  Falk- 

8  10 

8 

Santiago  de  Cuba,  Cuba 

8  30 

0 

land  Is. 

„  R.,  Ecuador 

3  30 

13 

,,  Sebastian,  Spain, N.C. 

3  0 

12 

9 

Santofia,  Spain  .  . 

3  0 

12J 

lOA 

,,  ,,  B.,  Africa, 

3  8 

6 

Saparua  I.,  Banda  S. 
Sjjieh  B.,  Sumbawa 

1  0 

6 

S.  C. 

0 

10 

,,  Sebastian  B. ,  Pata- 

7  0 

Sapcio  Sd.,  U.S.  .  . 

7  33 

73 

«4 

gonia,  E.  C. 

Sapetiba  B.,  Brazil  .  . 

2  0 

,,  Sebastiao,  Brazil 

2  0 

4 

Sarangani  Pt.,  Philippine 

7  0 

6 

,,  Tadeo,  R.,  Pata- 

11  45 

6 

Is. 

gouia,  W.  C. 

Sarawak  R.,  Moratabaa 

4  0 

9 

64 

,,  Thom^I.,  Africa, "W.C. 
Sanboronbon  B., 

3  25 

entr. 

10  45 

6 

„  (Santubong), 

4  0 

10 

6 

S.  America,  E.  C. 

,,  Sarawak  junction 

5  0 

15-18 

S 

Sand  cay,  U.S. 

8  40 

2 

1 

,,  (city),  Borneo, 

5  20 

16-18 

S 

Sandakan  Hr.,  Borneo, 

noon. 

03 

1>4 

W.  C. 

N.E.  C. 

Sargeannt  passage,  Bri- 

1  0 

]5i 

12 

Sandalwood  B.,  Fiji  Is.  , 

6  0 

6  1 

tish  Columbia. 

Sands  Pt.,  U.S. 

11  13 

9 

73 

Sariuiento  Bk. ,  Magellan 

8  10 

36-42 

Sandwich,  P. ,  Kfalekula 

5  20 

3;; 

Str. 

I.,  New  Hebridca 

Sarn  Badrig.  England. 

7  30 

13 

Sandy  C.,  Australia,  E.  C. 

S  50 

C-8 

W.  C. 

1 

„  cove,  Nova  Scotia  , 

10  47 

23 

19 

Sarn-y-bwch  Rf.,  ,, 

7 10 ' 

14 

,,  Hook,  U.S. 

7  43 

5 

41 

Sauo  B.,  Formosa  .  . 

5  50 

6 

44 

,,  I.,  Madagascar,  W.C. 

5  0 

IS 

Saugor  I.,  B.  of  Bengal  . 

10  4 

I-’l 

u  Pt.  Rd.,  Alagellan 

noon. 

f, 

4 

Sauniarez  Rf.,  Australia, 

8  0 

6 

Str. 

E.  C. 

Sangir  I.,  Molnccos 

5  0 

0 

Savanilla,  New  Granada  . 

3  ? 

Sung-kau  B.,  Yellow  S. 

0  55 

7 

41 

Savannah,  city,  U.S.  .  I 

8  14 

71 

6 

Sanguiansa.  cnt..  Ecu- 

4  10 

9 

„  entr.,  ,, 

Savu  Savu  B.,  Fiji  Is. 

7  18 

7i  ' 

64 

ador. 

6  0 

•‘i  ! 

Sangwin  R.,  Africa, 'W.C. 

6  IS 

4 

Sawakin,  Red  S.*  . 

Scales  Pt.,  Blackwator 

1  0>> 

li 

Satiinun  B.,  St.  George  I., 

10  20 

15 

noon.  ; 

143 

10 

China,  E.  C. 

R.,  England. 

Sannuna  B.,  Moluccas 

9 

Scalloway,  Shetland 

9  30  < 

1 

Santa  Ana,  Philippine  Is. 

noon. 

6i 

Scapa,  Orkneys 

fl  5  j 

10 

„  Anna  Ufs.,  Brazil 

5  45 

13 

Scarborough,  England 
,,  Sn., Philippine  Is. 

4 11 1 

15^ 

i-jj 

,,  Barbara  Rd.,  Cali- 

9  37 

13 

31 

11  0  1 

5 

fornia. 

Scarnish,  I'iree  1.,  Scot- 

5  31 

12 

9 

,,  Catalina  L,  Cali- 

9  28 

5 

31 

laud. 

foruia. 

Schiermonnikoog,  Noth- 

9  40  ' 

53 

,,  Cathnrina  I., Brazil 

2  45 

6 

4\ 

erlands. 

,,  Clara  1.,  Ecuador  . 

4  0 

11 

Schooner  Retreat,  Ame- 

0  30 

14 

11 

„  Cruz,  Cuba  . 

noon. 

4 

rica,  N.W.  C. 

,,  Cruz  {Agadir], 

0  45 

9 

Scilly  Is.,  St.  Agnes  I,  .  1 
,,  St.  Mary  I.  .  .1 

4  30  1 

16  , 

12 

Africa,  \V.  C. 

1 

•1  27  ' 

16 

•  12 

Ste  iiotfij  I'oiitJ 
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Plnce. 

High 
Witter, 
full  .nncl 
cliniigo. 

Rise. 

Place. 

IliKli 
water, 
full  an<l 
change. 

Rise. 

.Springs. 

Neaps. 

.Springs. 

NcapR. 

h.  m. 

n. 

ft. 

Scilly  Trescow,  England  . 

A  22 

18.t 

121 

h.  m. 

ft. 

ft. 

Sen  Benr  B.,  Patagonia, 

0  45 

20 

Sharks  B.,  Denham  Sd.  . 

0  5 

5 

E.  C. 

„  Freycinet  reach 

3  0 

5 

Seaham,  England  . 

3  24 

14A 

10.1. 

„  Freycinet  estuary  . 

4  15 

34 

Scnl  cove,  Grnnd  Mnnan, 

10  51 

20  , 

15 

,,  C.  Perron 

0  45 

5J 

B.  of  Fnndy. 

1 

,,  Hameliii  pool, 

5  0 

34 

,,  I.,  C.  Sable,  Manan 

9  49 

12} 

lOi 

Australia,  W.  C. 

,,  la.,  Labrador  . 

6  39 

5^ 

4 

Sharpness,  Bristol  Chan. 

7  58? 

28  ? 

ir,  i 

Seamount  B.,  Ireland 

G  44 

1 

Siiaweishan  I.,  China, 

11  22 

14 

Seattle,  Puget  Sd.  . 

4  44 

10 

8.\ 

E.  C. 

Sebenico,  P.,  Adriatic 

G  26 

1 

Shebba,  Mediterranean 

Sebw,  P.,  Pliilippinc  la.  , 

noun. 

7 

Shcdiac  Hr.,  Kew  Brniis* 

noon. 

4  ? 

3! 

Seganr  B.,  J^'ew  Guinea  . 

G  20 

6 

4 

wick. 

Segoro  Wedi  B.,  Java 

9  0 

8-10 ; 

Shcephaven,  Ireland 

5  32 

11=/ 

8* 

Sciilia  F. ,  Iceland 

1  20 

ShccrncHS,  England 

0  37 

IG 

134 

Sein,  Ghnussec  dc,  France 

3  21 

17.^1 

12 

Sheet  Hr.,  Nova  Scotia  . 

8  6 

6.«, 

4i^ 

Selangor,  Malacca  Str, 

5  0 

lf> 

12 

Shefecn  I.,  Africa,  S.  C.  . 

4  40 

12 

Seldom-come-by,  New- 

7  13 

ti 

3 

Sheflield  I..  U.S.  . 

10  58 

84 

71 

foundlnnd. 

Shelburne,  Nova  Scotia  . 

8  4 

5.». 

Selsea  bill,  England 

11  45 

164 

12.1 

Sheldrake  I.,  G.  of  St. 

G  0 

5 

3 

Scni  (Seven)  lalanda. 

8  20 

12 

Lawrence. 

La])land. 

Sherntib  Rf.,  Red  S. 

n  0 

3 

Serniahmoo  B.,  Amorica, 

2  0 

12 

Shei'bro  R.,  Buoy  pt. 

7  55 

J04 

7? 

N.W,  C. 

„  York  I. 

8  40 

6 

4 

Senegal  K.,  bar 

8  42 

Qh 

Sheridan,  C.,  Smith  Sd.  . 

10  37 

0.1 

,,  Guet  N'dar  . 

8  42 

gI 

Shiaku,  Japan 

0  16 

6^ 

,,  St.  Louia,  Africa, 

10  0 

64 

Shibayaina,  Nipon,  W.  C. 

2  35 

1? 

5' 

w.  a 

1  Shimid/ii,  Ja))an 

6  8 

0 

3/ 

Seoul  R.,  Korea : 

1  Shihtau  B.,  Yellow  S. 

1  30 

9 

Pu  leu  iiai  . 

7  20 

161? 

1  Shindini,  Comoro  Is. 

11 

Seoul*  .... 

9  30 

6K 

1  Ship  Cove,  Newfound* 

8  3G 

r..\ 

Seraia,  Hitnhietsin,  "W.  C. 

1  0 

IG 

13 

land. 

Serraua  Uk.,  Moa(iinto  C. 

•> 

1  ,,  Hr.,  Nova  Scotia  . 

7  54 

G5 

41 

Serraiiilla  Bk., Mosquito  C 

irr. 

2 

„  New  I.,  Falkland  Is. 

10  30 

8 

Seshan  Is.,  Haiig  clui  B., 

0  0 

14 

Shippigan,  G.  of  St. 

n  42 

54 

3 

Chino,  K.  C. 

1  Lawivncc. 

Sesoko  Byoebi,  Liu  Kiu  . 

7  0 

71 

iV 

1  Shiranai  ]$.,  Japan  . 

3  59 

24 

1.'. 

Sestos  B.,  Africa,  W.  C.  . 

0  20 

1  Shiriya-Saki,  Japan 

4  15 

3 

OJ 

Setozaki  Hr.,  Jaiian  . 

10  30 

4'. 

2V 

Shoal  B.,  Australia,  N.C. 

C  0 

lS-25 

lo-ifi 

Scluhal,  Portugal 

2  30 

iii 

7 

,,  \Vnter  B.,  Aua- 

11  30 

19-22 

Seudre,  R.,  entr,,  Franco 

3  3.5 

13? 

10 

tralia,  E.  C. 

Soyclielle  Arch.,  ilahe 

4  1:> 

35-5 

3  ' 

1  Shoalhaven  R.,  Australia, 

8  30 

6-9 

I.,  Indian  0.  T 

E.  C. 

Seymour  narrows,  British 

1  i  0 

12 

Shell  B.,  Smyth  Chn)i.  . 

11  45 

G 

Columbia. 

Shorchain,  England 

11  34 

18 

Seven  Islands  B.,  G.  nf 

40 

9 

r» 

Shiikrn,  Arabia,  S.E.  C.  . 

8  0 

6 

St.  Lawrence. 

:  Shnmngin  Ls.,  Alaska 

1  18 

75 

Sfax  Kd.,  Tunis 

'  3  47 

21 

i  Shushai'tic  B.,  Vancouver 

12 

Shn  lui  tien  banks,  west  i  2  50 

10 

8 

1 

part,  Yellow  S. 

, 

j  Si  kiaug  or  West  river. 

1  Shab  Kadun,  Arabia, 

9  20 

10 

1  China,  E.  C.  : 

S.E.  C. 

1  ,,  Snm  shui  . 

5-6 

1  .Shab  Bn  Saifo,  Arabia 

9  45 

10 

„  Shno  king 

3 

Shallow  Hr.,  Falkland  Is. 

9  30 

G 

'  ,.  Wu  Clm  - 

1-U 

Shanghai,  Yang-tsc  kiang 

1  30 

10 

7 

Siak  R.  cntr.,j^IalaccaStr. 

8  45 

9 

5 

Shantung  promontory. 

4  0 

,,  oIT  the  town 

10 

China. 

Siassi  I.,  Siilu  S. 

5  34 

8.k 

Shao  -  king,  Si  -  kiaiig, 

3 

Sibuko  B.,  Borneo  . 

G  0 

7* 

4\ 

China.  £.  C. 

Sibutu,  Snlu  S. 

6  50 

5 

6 

Sidili  R.,  Malay  Pen. 

9  44 

7 

Chan, 

Sierra  Leone,  Africa,  W.C. 

7  50 

12*? 

•  Sec  note,  liagc  197.  + 
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Place. 

High 

full  and 

Socoa,  France  .  •  I 

Socie^  B.,  Sulivan  B.,  ' 
Yellow  S. 

Sofala  R.,  Africa,  E.  C.  .  , 
Sokotra  .... 
Solitary  la.,  Australia 
Soloveta  Rd.,  While  S.  . 
Sonderbo,  Fanu,  Den¬ 
mark. 

Son"  Ko  R. ,  Tong  King  G. 
Sooke  inlet,  Vancouver  I. 
SosDovaia  B.,  White  S.  . 
Sosaovetd  B.,  White  S.  . 
Souma  B.,  White  S. 

Soutl)  Farallou,  California 
South  Kk.,  Ireland  . 
Southampton,  England  . 

South-west  B.,  New  Pro¬ 
vidence. 
,,  Pt.,  Anticosti 
,,  C.,  New  Zealand 

Southemess,  Scotland 
Souebwold,  England 
Spaniards  B.,  Newfound¬ 
land, 

Spear  Hr.,  Labrador  . 
Spencer  B.,  Africa,  W.  C. 
„  G.,  Thorny  pas¬ 

sage,  Australia,  S.  C. 
,,  ,,  Pt.  Lowly  . 

„  P.  Augusta  J 

„  Pt.  Riley  , 

„  Wallaroo  . 

Spensers  Ancb.,  B-  of 
Fnndy. 

Spicers  cove,  B.  of  Fundy 
Spider  I.,  China,  £.  C.  . 
Spiekeroog,  Germany  . 
Spitzbargen,  Bell  Sd. 

,,  Danes  Sd.  . 
Spring  B.,  Tasmania 
Spurn  Pt.,  Humber  R., 
England. 

Square  Island  Tickle, 
Labrador. 

Stanly  fir.,  Falkland  Is.| 
Start  Pt.,  England  . 

Staten  I.,  Tierra  del 
Fuego 

Staunton  1.,  Yellow  S.  . 
Steamer  B.,  Alaska 
Stcilacoom  fort,  Oregon  . 
Stephens,  P.,  Australia, 
E.  C. 

,,  ,,  America, 

N.W.  C. 

,,  ,,  Falkland  Is. 

Stewart,  C.,  Australia, 


7  22  4i 
10  50  5-6 
noon.  6-8 


:  See  note,  page  202. 
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nigh 

Blac.  1 

nigh 

El«.  1 

Place. 

water, 

Place. 

full  nad 

chaage. 

Springs. 

Neaps. 

change. 

Sprlogs. 

Neaps. 

h.  m. 

ft. 

ft. 

h.  m. 

ft. 

ft. 

Stovrart  Hr.,  Tierra  del 

2  50 

4 

Surkenia  B.,  Tunis  . 

4  3 

54 

Fucgo. 

Surprise  B.,  Bojis  Str. 

0  43 

3 

Stirling,  firtli  of  Forth 

3  52 

74 

4 

Susak),  Japan 

6  10 

7 

<4. 

1  Stirrup  cays,  Bnliamoa 
Stockton,  Kiigland  . 

7  0 

4 

Sussex  P.,  Falkland  Is.  . 

8  15 

6 

4  40 

11 

Sutton  pool,  England 
,,  Diid^o,  England  . 
Suva  Hr.,  fjjis 

5  32 

15& 

12 

Stoneficld,  L.  Etive,  Scot- 

7  3 

20h 

laud. 

6  80 

4S-53 

3-3.5 

StonehaTcn,  Scotland 

1  10 

14 

11 

Suvadiva  atoll,  Maldives 

1  0 

4 

Stonington,  U.S. 
Stornoway,  Lewis  I., 

9  9 

3.4 

2? 

SuvarofTIs.,  S.  Pacific 

3  10? 

3 

6  46 

13A 

91 

Sviatoi  Nos,  Lapland 

9  20 

14 

Scotland. 

Swain Rfs., Australia,  E.  C. 

8  30  ? 

7? 

Str.iit  1.,  Andaman  Is.  . 

9  31 

n 

51 

Swallow  B.,  Magellan  Str. 

1  17 

5 

Slrangford,  Killard  Ft., 

10  53 

14 

111 

Swan  1.,  Tasmania  . 

9  16 

7 

Ireland. 

,,  Pt.,  Australia, 'W.  C. 

0  10 

26 

,,  quay  . 

0  31 

101 

83 

,,  R. ,  Gage  Rd.  . 

8  50 

2.3 

,,  Hd.  oflougli, 

Turley  rocks. 

0  44 

111 

H 

Swanage  B.,  England,  S.  C. 

/  8  20 

1  0  20 

} 

u 

Streaky  B. ,  Blanche  P., 

0  5 

6 

Swansea,  Alumbles  Lt. 

6  0 

27i 

201  i 

Australia,  S.  C. 

Ho.,  England,  "W.  C. 

Stroma,  S.  side,  Pentland 

9  47 

9 

61 

Swatau,  Chinn,  E.  C. 

3  0? 

C-9 

firth. 

Swellies,  Eiigland,  W.  C. 

10  24 

223 

16  ' 

StromneiiS,  Orkneys 

9  0 

10 

71 

Swift  B.,  Australia,  N.  C. 

noon. 

18 

Stuart  Chan.,  Oyster  Hr., 

6  0 

10 

Swuna,  Peutlaud  firth, 

10  24 

10 

74  1 

Vancouver  I. 

£.  side. 

,,  „  Cowitchin  Hr. 

10-12 

,,  Pentland  firth, 

9  85 

10 

7 

,,  I.,  Str.  of  Georgia 

Sluparts  B.,  Hudson  Sir. 

6  0 

12-14 

W,  side. 

8  11 

24 

IS 

Sydney,  Australia,  E.  C.+ 

8  88 

5i 

4 

Slykkisholni,  Iceland 

5  45 

12 

1 

,,  Hr.,  Cape  Breton 

8  15 

5 

4  1 

Snadi  Is.,  Arabia,  N. E.  C. 

9  30 

101 

I. 

Sual,  P. ,  Luzon 

6 

1 

Sylvia  cove,  Magellan  Str. 

1  0? 

4 

Su-a-n  Hr.,  New  Guinea  . 

9  SO 

sv 

! 

Subic  P.  Luzon,  AV.  C.  . 

in*. 

■1^ 

1 

SuezB.,  Hd.  ofgulf,Ked  S. 

11  0 

7 

1  4 

SulogaHr. ,  Loiii.siado 

irr. 

2-3 

'  Ta-tsine  ho  R.,  Yellow  S. 

4  10 

lOi 

S  I 

Siihi  Bd.,  Sulu  I. 

7  38 

3} 

Table  B.,  Africa,  "W.  C.  . 

2  40 

5 

1 

Sunibui'gh  Hd.,  Shet- 

9  45 

,,  1.,  Andaman  Is. 

8  45 

7i 

land. 

Taboga,  New  Granada 

4  0 

14 

Sunday  or  Raoul  I.,  S. 

6  0 

5 

Tabu  R.,  Africa,  W.  C.  . 

4  45 

3-4 

Pacific. 

Tabuai  I.,  S.  Pacific 

3 

: 

,,  Hr.,  British  Co¬ 
lumbia. 

1  0 

13 

Taebibaua  Ura,  Japan 

6  15 

61 

44 

Taco,  P.,  Cuba 

8  40 

Suudcrland,  England 

3  22 

14} 

11 

Tadri  R.  bar,  Hindustan  . 

10  0 

54 

5 

..  N.,  „ 

Sungi  Asahan,  Malacca 

2  30 

15 

iH 

Tago,  Nipon,  S.  C.  . 

6  0 

6A 

j 

3  30 

10-12 

Tngula  I.,  Louisiade  Arch. 

9  25 

65 

3  i 

Str. 

Tahiti,  S.  Pacific 

noon. 

1} 

,,  Rohan,  entr.,  Ma- 

5  0 

17 

Tai-cho  ho.  Yellow  S. 

0  16 

6 

lacoa  Sir. 

Tuichai  Is.,  China.  E.  C. 

9  0 

14 

Sunmiyaui  Hr.,  Belu- 

9  0 

9? 

Tailung  Chan.,  Canton 

1  30 

04 

chislan. 

R. 

1 

Su|id  13.,  Peru 

4  50 

3 

Taipa  Anch.,  China,  E.  C. 

10  0 

7 

Su-quiisli  And].,  Van* 

0  30 

16 

Tai  Tni  B.,  China  S. 

9  30 

6? 

couver  1. 

Tnitam  B.,  China,  E.  C.  . 

9  10 

8 

6 

Surabaya  Str.,  Java* 

10  30  ? 

4-6 

Trt  kau  Hr.,  Formosa 

'8  30 

3.\ 

1? 

,,  Jansen  CJian.  . 

10  301 

8.i 

Toku  Hr.,  Alaska 

0  27 

174 

131 

Surat  entr.,  Hindustan, 

2  45 

19 

15 

Takuma,  Japan 

0  7 

lO.A 

W.  C. 

Takusb  Hr.,  British  Co- 

1  0 

14 

11 

,,  town,  ,, 

4  0 

19 

luTubia. 

Surge  narrows,  Str.  of 

6  0 

12 

Tnlcabuano,  Chile  . 

10  6 

51 

31 

Georgia. 

Talcan  I.  .Patagonia,  "W.  C. 

1  3 

I5l 

Suracao.  Str..  Philippines 

9  30? 

61 

41 

To  Hen  whan  B. ,  Ycl- 

10  40 

11 

7 

Surinam,  Guiana 

6  0 

9-ld 

6-e 

low,  S.J 

*  Su  note,  pogc  192.  t  Su  note,  page  199.  X  Su  note,  page  196. 
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nigh 
water,  I 

full  and  ;  I 

change.  Siiringa.  Neaps. 


'  Ta  Iq  tau,  Hwang  hai 
Tam  Sui  Hr.,  Formosa 
Tamnr  R.,  Pilot  Station  . 

,,  Launceston, 
Tasmania. 

Tamar  P.,  Magellan  Str. 
Tamatave,  filadagascar, 

E.  C. 

Tambiaan  I.,  Borneo 
Tamgas  Hr.,  Alaska 
Tampa  B. ,  U.S. 

Tampico,  G.  of  Mexico  . 
Tanabc,  Kii  Gban.,  Japan 
Tancra,  Summer  la., 
Scotland. 

Tanga  B.,  Africa,  E.  C.  • 
Tangbac,  Clionos  Arcbo. . 
Tangier,  Africa,  N.  C. 

Tang  Ki,  China,  E.  C. 
Tangtang  Hr.,  Madagas¬ 
car,  E.  C. 

Tanjong  Api,  Borneo 
,,  Bulus,  Malacca 
Str. 

Tanjong  Lcbang,  Su¬ 
matra,  E.  G. 

T.ntilee  B.,  N.  Caledonia  .  ' 
Tanna,  New  Hebrides 
Tapanuli  B.,  Sumatra 
Tflpjiiliannock,  U.S. 
Taranaki  or  New  Ply- 
moutli.  New  Zealand. 
Tarawa,  Gilbert  I.,  N. 
Pacific. 

Tnrbert,  Ireland 
Tarifa,  Spain  . 

Tam  Pt.,  England  . 
Tarpaulin  cove,  U.S. 
Tnrrafal  B.,  C.  Verd  Is.  . 

,,  ,,  St.  Jago 

Tarrytown  „ 

Toske,  Japan  . 
Tatamagouclie,  Nova 
Scotia. 

Tateyama  B.,  Japan 
Ta  Tong  B.,  Korea  . 

Tauan  I.,  New  Guinea 
Tauraiiga  Hr.,  New  Zea¬ 
land. 

Tnu-tsui  Hd.,  Yellow  S.  . 
Tavoy  R.,  entr.,  B.  of 
Bengal. 

,,  town 

Tay  R.,  bar,  Scotland 
Teavarua  Hr.,  Raiatca  I., 

S.  Pacific. 

Tebeyu  B.,  Palawan 
Tcbiinkiis  Rd.,  Baly,  N.  C. 
Tcelin  Hr.,  Irel.md 
Tecs  R.,  bar,  England  * 

Te  Knha  Pt. ,  N.  Zealand .  _ 


12 

^  '  4.\ 


Teignmouth,  England 
Tcllichcrri,  Hindustan, 

W.  C. 

Tenby,  England,  W.  C.  . 
Tcpoca  B.,  G.  of  Cali¬ 
fornia. 

Terceira,  Azores 
Teriberskei  B.,  Lapland  . 
Teremakau  R.,  New  Zea¬ 
land. 

Tern  L,  Australia,  E.  C. 
Tcrn.ate,  Molucca  S. 
Terneusc  or  Neuzen, 
North  S. 

Tcrschelling,  "West, 

Netherlonds. 

Te-Toro  Pt.,  Slanukau, 
New  Zealand. 

Tetrina,  White  S.  . 
Tetuan,  Africa,  N.  C. 
Texol  bar,  Netherlands  . 
Thames  R.  entr.,  New 
Zealand. 

Thank  God  H  r. ,  Smith  Sd. 
Thirsty  Sd.,  Austnilu, 

„  Sd.,  S.  W.  entr., 
Australia,  E.  C. 
Thomas  I.,  Australia, E.  C. 
Thomuson  Sd.,  New  Zca- 
laiMi. 

Thorny  pas-.age,  Spencer 
G.,  Australia,  S.  C. 
Thorsminde,  Jutland 
Thousand  Is.,  Java  S.*  . 
Three  Hummock  L,  E. 

side,  Bass  Str. 
,,  Kings  Ih.,  New 
Zealand. 
Points,  C.,  Africa, 
W.  C. 

,,  Rivers,  R.  St.  Law¬ 
rence. 

Throgs  Neck,  U.S.  • 
Thursday  I.,  Torres  Str.  . 
Tliurso,  Scotland 
Thybo  Ron,  Jutland 
Tictoc  B.,  Potogonia 
Ticni>ak  Hr.,  China,  E.  C. 
Tigabu,  Borneo 
Tilly  B.,  Magellan  Str.  . 
Timnru,  N,  Zealand 
Tiroballier  B-,  G.  of 
Mexico. 

Tina"at,  Batn,  Borneo, 
E.  C. 

Tinghai,  Cbusan,  China, 
E.  C. 

Tioman  I.,  Malay  Pen.  . 
Tiwan  L,  New  Guinea  . 
Tobago,  Caribbean  S. 


niRh 

water,  —  — 

full  nnil  I  ..  ' 

change.  Springs.  Neaps. 


h.  m.  ft. 

6  0  13 

11  3 


0  32  4^ 

7'  20  13 

9  55  0 

10  20  10-13  10 

5  10  4 

1  35  15  11 


■  5i  3? 
20-'J2  17 


11 

Bh 

6i  i  S-2i 


*  Sea  note,  page  192. 
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High 

sue.  1 

High 

RUe.  1 

_i 

water, 

riAi:«. 

full  and 

Fjaee. 

full  and 

change. 

Springs. 

Nc.-rpa. 

change. 

Spriugi. 

Neaps. 

h.  m. 

ft. 

fc. 

h.  in. 

ft. 

ft. 

Tobermory,  I.  of  Mull 

5  36 

13 

81 

Tringano  R.,  G.  of  Siam  . 

8  0 

7 

Tobo  Ali  Pt.,  Banka  Str. 

J  8  30t 
{  10  0 

10-12 

Trinidad  (P.  of  Spain) 

B.,  California  . 

4  30 
11  27 

4 

5.f 

3 

ih 

Tobootchi  B.,  Sa/ifbalin  I. 

4  16 

3 

Trinity  B.,  Bull  I.,  New- 

7  22 

3i 

2 

Todoa  Santoa  'S. ,  Cali- 

g  28 

S 

foundland. 

foraia. 

,,  Hr.,  Newfound- 

7  10 

4 

2 

Tolten  R.,  Chile  . 

10  28 

5 

land. 

Tom  B.,  Patagonia  . 

noon. 

4 

,,  Opening,  Great 

9  15 

7-12 

Tomari  B.,  Kuril  Is. 

4  9 

5J 

3i 

Barrier  Rfs. 

Tomo  Tsu,  Inland  S. 

11  37 

133 

9 

Trinkitat,  Red  S.  .  . 

H 

Tongass  nan'ows,  Alaska 

0  24 

18J 

141 

\  Feb. 

Tong  -  hwang,  China, 

9  SO 

19 

Tripoli,  Syria,  Mediter- 

10  20 

2 

E.  C. 

ranean. 

Tongoi,  P.,  Chile  . 

9  10 

5 

Tristan  da  Cunha,  S. 

noon. 

4-6 

Tongsang  Hr.,  China 

11  30 

12 

Atlantic. 

Tongsiau,  Formosa  . 

10  0 

8-10 

Triton  B. ,  New  Guinea  . 

1  8 

7 

Tonning,  Germany  . 

1  55 

114. 

,,  Bk.,  .Magellan  Str. 

9  0 

16 

Tonyon  P.,  Korea  . 

8  31 

71 

Tromso,  Norway 

1  14 

8 

ToorbulPt. ,  Australia 

9  45 

6-8 

Trondhi'em  B.,  Norway  . 

11  12 

8-9 

Topaze  Hr.,  British 

3  0 

16 

Hi 

Troon,  Scotland  , 

11  50 

10 

Columbia. 

Troubridge  shoals,  Aus- 

4  18 

7 

4-6 

Topocalma  Rd.,  Chile 

9  55 

6 

4 

tralia,  S.  C. 

Tor,  Red  S.  , 

6  0 

u 

Troy  Town  Hr.,  New- 

7  5 

■14 

3 

Torbay,  England  . 

Toro  Pt.,  Chile 

G  0 

13i 

10 

foundland. 

9  45 

Truro,  England  .  . 

5  5 

10 

6 

Tortola,  Virgin  Is.  . 

8  80 

H 

Ti'\yyn  Du,  England 

10  28 

22 

16f? 

Tortugas,  Florida,  U.S.  . 

9  4-1 

u 

1 

Tsau-liang-bai  or  Chosan 

7  45 

5 

Tory  Chan.,  New  Zea- 

8  15 

6-8 

Hr.,  Korea. 

land. 

Taing-hai  B. ,  Yellow  S.  . 

3  0 

9 

7 

Totoya  I.,  Fiji  Is.  . 

6  37 

41 

Tsuiyama,  Nipon,  W.  C. 

2  35 

u 

} 

Toulinguet  Hr.,  New- 

7  8 

4 

31 

Tsukumo  Hr.,  Japan 

2  37 

H 

1 

foundland. 

Tsu-sima  Sd.,  Korea  Str. 

8  30 

8 

6 

TouraneB.,  Cochin  China 

9  80 

4 

Tsuruga,  Japan 

0  35 

Toya  or  Na  Vatu  Rf.,  S. 

6  8 

4 

Tubaai  1.,  S.  Pacific 

3 

Pacific. 

Tudri  R.  bar,  Hindustan, 

10  0 

64 

61 

,,  I.,  Patagonia,  E.  C. 

Towan  (New  Quay),  Eng¬ 
land,  W.  C. 

3  45 

18 

W.  C. 

4  42 

21.4 

16J 

Tuesday  B.,  Magellan 

1  0 

6 

To\7nshend  Hr.,  Tierra 

2  30 

5 

Tumaco  Rd.,  Ecuador 

2  33 

12 

del  Fuego. 

Tuman  B.,  Chile 

9  55 

G 

4 

,,  P.,  Oregon  . 

Tracadie,  Prince  Edward 

3  49 

6 

Tumbo  I.,  Africa,  E.  C.  . 

6  38 

14 

7  0 

2 

Tuna,  G.  of  Cutch  , 

1  50 

16 

13 

I. 

^Tunghi  B.,  Africa,  E.  C. 

4  5 

14 

9 

Tracey  Hr.,  British 

noon. 

16 

111 

Tuni  ang  I..  China,  E.  C. 

9  0 

Columbia. 

Tunis,  Mediterranean 

3 

Tracy  I.,  Korea,  S.  0. 

8  58 

111 

81 

Turks  la.,  Bahamas 

7  40 

3 

Tr®n  Is.,  Norway  . 

11  45 

7 

Turna  B.,  Wliite  S.  . 

9  54 

11 

Trandisvaag,  Faroe  Ida. 
Traworeaga  lough.  Ire- 

6  2 

4 

Turnabout  I.,  China 

10  2 

13 

83 

6  10 

111 

81 

Turner,  C.,  Prince  Ed¬ 
ward  I. 

6  10 

4 

2 

land. 

Treguier,  France 

5  32 

23 

18^ 

Turtle  I.,  North,  Aus- 

11  0 

18 

6 

Trek  1.,  White  S.  . 

10  48 

20 

tralia,  W.  C. 

Trepassey,  Newfound- 

7  0 

61 

5 

,,  I.,  S.  Pacific 

6  11 

4 

land. 

„  -Backed  I.,  Torres 

0  15 

10 

Treport,  Franco 

11  12 

281 

22 

Str. 

Ties  Cruces  Pt.,  Pata- 

1  15 

16 

Tiiskar,  Ireland 

5  45 

9 

gonia,  W.  C. 

Tnangles,  G.  of  Mexico  . 

Tuticorin  Hr.,  G.  of 

1  28 

81 

u 

11 

Manar. 

Trieste,  Adriatic 

9  35 

2 

TutoiaAnch.,  Brazil  . 

5  13 

I2J 

Trincomali  Hr.,  Ceylon  . 

9  23 

2 

11 

Tutukaka  Hr.,  New  Zea¬ 
land. 

7  0 

9 

7 

’h  Su  note,  page  192. 
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Tweed  R.,  Danger  Pt,, 
Australia,  £.  C. 

Twofold  B.,  Australia, 
E.  C. 

Tynemouth  bar,  England 
Tyssen  I.,  Falkland  Is.  . 


Ubiaii  1.,  Sulu  S.*  . 

Uea  I.,  S.  Pacific  . 

Ugi  I.  „  .  - 

Uinne.  New  Caledonia  . 
Uist  North,  Kallin,  Scot* 
land,  W.  C. 

..  n  Vallay  „ 

,,  South,  L.  Doisdalo, 
Scotland,  W.  C. 

Ular,  C.,  Banka  Str. 
Ulladulla  Hr.,  Australia, 
E.  C. 

Ullapool,  L.  Broom,  Scot* 

latii], 

Ulugan  B.,  Palawan  . 
Uinin-an-Nakhailab,  Per* 
sian  G. 

j  Underwood,  P.,  New  Zca- 
I  land. 

Ungara  B.,  Kuksoak  K., 

'  entr.,  Hudson  Str. 
Union  B.,  La  Plata. 

,,  city,  Washington 
Tery. 

„  P.  lii,  G.  of  Fon¬ 
seca,  Central  America 
,,  wharf,  Baynes  Sd. 
Unaang,  Borneo 
Uiiteng,  Liu  Kiu  la.  . 
Upcrnivik,  Greenland 
Upstart  B.,  Australia, 
E.  C. 

Urado  Hr.,  Japan  . 
Uraga,  Japan  .  • 

Urakanii,  Japan  .  . 

Urie  6i'th,  Slietlands  , 
Urmston  Rd.,  Canton  R. 
Ursula  I.,  Palawan  . 

Urup  I.,  Kuril  Is.  . 
Ushorne,  P.,  Australia, 
W.  C. 

Ushant,  France 
Usbihuka  Hr.,  Japan 
Uahuwaia,  Tiorra  del 
Fuego. 


BIgh 

Site.  1 

1 

change. 

Springa. 

Neaps. ' 

h.  m. 

ft. 

ft. 

g  so 

6 

4i 

8  15 

5-7 

3  18 

15J 

lOJ 

8  0 

6 

6  IS 

6 

G  40 

61 

S  30 

H 

6  48 

4 

5  .*ig 

131 

91 

6  10 

Hi 

a.\ 

5  47 

*1 

6  30 

12 

8  30 

6 

6  40 

m 

10^ 

9  30 

6.i 

7  30? 

81 

6  10 

8 

6 

8  52 

3S4 

3  10 

12 

9 

4  34 

121 

3  IS 

1(1} 

€  30 

13 

! 

8  0 

31 

7  6 

71 

44 

11  0 

8 

9  G 

6-10 

6  43 

61 

41 

5  35 

5.\ 

3i 

7  30 

6 

4 

9  -15 

61 

5 

10  30 

7 

11  0 

7\ 

3  22 

<i 

31 

1  45 

34 

3  46 

101 

131 

8  20 

8.V 

7 

3  68 

7 

Utria,  New  Granada 
Uvita  B.,  Cent.  America, 
W.  C. 

Uwajima,  Japan  •  . 


Blgh 
!  water, 

Bite. 

full  and 
'  change. 

Springs. 

Neaps. 

— 

— 

h.  m. 

ft. 

ft. 

4  0 

12 

2  19 

4i 

7  32  j 

61 

39  , 

Vaagofiord,  Faeroe  Ida. 
V®rd,  Norway 
Vadso  M  • 

Valanga  B.,  Fiji  Is- 
Valdivia  P.,  Chile  . 
Valentia  Hr.,  Ireland 
Vallay,  North  Uist,  Scot¬ 
land,  W.  C. 

Vallenar,  B.,  Patagonia, 
W.  C. 

Valparaiso,  Chile  . 
Vansittart  Saddle,  Yel* 
I  low  S. 

Vapna  fiord,  Iceland 
Vatoa  Of  Turtle  I.,  S. 
Pacific. 

Vatomandri,  Aladagascar, 
E.  C. 

Vavao,  S,  Pacific  .  . 

Veere  gat,  Netherlands  . 
Vcn"urla,  Hindustan, 

W.  C. 

Venison  Tickle,  Labra¬ 
dor. 

Veutry,  Ireland 
Venus,  B.,  Australia,  S.  C. 
„  Hr. 

Vera  Cniz,  G.  of  Mexico  . 
Verawal  Rd.,  Hindustan, 
W.  C. 

Vermilion  B.,G.  of  Mexico 
Vernon  Chan.,  Chusaii 
Arch.,  Chiua,  E.  C. 
Vesava.lHindustan,  W.  C. 
Verte  B.,  Nova  Scotia 
Vestmanbavn,  Fteroe  Is.  . 
Victor  Hr.,  Ausiralb.S.  C. 
Victoria  lock,  NowTy  R., 
Ireland. 

,,  P.,  Brazil  . 

P.  .Anstralia,  S.  C. 
,,  St.  Jiinn  de  Fuca 

Str. 

,,  E. ,  Holdfast 

reach,  Australia, 
N.W.  C. 


7-10  ,  6-8  1 
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1 

1 

nigh  1 

«'“•  11 

nigh 

Rlu.  j 

Place. 

Place. 

water, 

I 

full  anti 

c1iauj«e. 

^prinfcs. 

Scaps.  || 
1 

eliauge. 

Springs. 

Neaps. 

h.  m. 

ft. 

ft. 

h.  m. 

ft. 

ft. 

Victoria  Mosquito  flat, 

0  19 

7-13 

1 

Wapitaguii  Hr.,  G.  of  St. 

10  30 

5  1 

3 

Australia,  N.W.  C. 

Lawrence. 

,,  Sandy  I.,  Aus- 

1  17 

3-10 

I 

Waratah  B. ,  Australia, 

noon. 

8 

' 

stralia,  N.W,  C. 

1 

S.  C. 

,,  R.,  Turtle  Pt., 

7  15 

15-24 

Ward  Hunt  Str.,  New 

5  0 

2J  1 

Australia,  N.W',  C. 

Guinea. 

Victory  pass, Smyth  Chan. 

1  25 

6 

Warleigh  quay.  R.  Taw. 

5  47 

14J 

101 

Viqo,  Spain  .  .  . 

3  0 

12-13 

England. 

Virgins,  C.,  Magellan  Str. 

8  30 

36-42 

Warnbro'  Sd.,  Australia, 

9  0 

2  1 

14 

Vivero,  Spain,  N.  C. 

a  0 

15 

W.  C. 

Virjigapatau,  B.  of 

8  20 

51 

3i 

Warren  Pt.,  Carlingford, 

11  10 

iti 

12  ; 

Bengal. 

Viziadrug,  Hindustan, 

10  16 

4^1 

Ireland. 

,,  Pt.,  lough  Foyle, 
Ireland. 

6  20 

61 

5  : 

6S 

\V.  C. 

Volta  R.,  entr.,*  Africa, 

4  20 

41 

Warsheik  Rd.,  Africa, 

4  30 

8 

1 

W.  C. 

E.  C, 

» 

Voronov,  C.,  ‘White  S.  . 

11  20 

17 

Washington,  U.S.  . 

7  43 

2-3 

1 

Vromo  passage,  G.  of 

9  30 

21 

li 

,,  Str.,  Korea, 

10  38 

8 

Volo. 

S.W.  c. 

Vulavu,  Isabel  I.,  Solo- 

4  01 

4-5 

Watch  Hill,  U.S.  . 

9  0 

3 

23 

moil  Is. 

Waterford,  Ireland . 

6  6 

131 

lOi 

,,  Duncannon  fort 

5  20 

121 

10 

Waterhouse  I.,  Tasmania 

10  16 

8 

■Waterloo  B.,  Africa,  S.  C. 

4  0 

6 

!  Wax  cay,  W.  Indies 

7  45 

ti 

Weary  B.,  Australia.  E.  C. 

9  15 

7-10 

Webcck,  Labrador  . 

6  21 

7 

4 

Webling  Pt.,  S)>encer  G., 

6  10 

6-9 

Australia,  S.  U. 

Week  Is. ,  Tii-rra  del  Fuegn 

2  0 

5 

Wei-hai  or  Kyau-chau  B., 

5  0 

12 

9 

"SVaddington  Hr.,  Bute 

Yellow  S. 

6  0 

13 

„  wei  Hr.,  Yellow  S. 

9  30 

9 

inlet,  British  Columbia 

Weir  Head,  R.  Tamar, 

6  17 

5i 

u 

Wahai  Hr.,  Cor.am,  N.  C. 

6  0 

3-4  ? 

England. 

Waikato  R.,  New  Zealand 

9  30 

12 

9 

Welcome  B.,  Patagonia, 

0  50 

n 

Waikawa  Hr,  ,, 

2  30 

9 

7 

W.  C. 

Waikokopu  ,, 

6  30 

,,  Hr.,  America, 

noon. 

15-16 

12-13 

Wairoa  R.  ,, 

.  6  15 

7 

4 

N.W.  C. 

Wajima,  Nipon,  "SV.  C.  , 

41 

1 

h 

Weld  P.,  Malacca  str. 

2  28 

8 

6 

Waka3’a  I.,  Figi  Is. 

6  0 

4 

3 

Weld  Pt.,  Australia, 

noon  7 

10-12 

Wakefield,  F.,  Australia, 

4  40 

11 

5-6 

N.W.  C. 

S.  C. 

Wellesley  Is.,  Australia, 

8  0 

9 

Walcott,  P.,  Australia, 

11  43 

13 

N.  C. 

N.W.  C. 

Wclinect,  U.S. 

11  5 

13} 

12 

IValfisch  B.,  Africa,  W.C. 
Walker  Cr.,  Clmiseul  I., 

3  20 

5i 

3J 

Wellington,  New  Zealand 

4  17 

31 

31 

6  20 

5i 

Wells,  England  .  . 

7  0 

12 

Falkland  Is. 

,,  bar,  England 

6  20 

18 

,,  R.,  Tyne,  England 

Wallace  Hr.,  Nova  Scotia 

3  20 

161 

Ill 

W(n  cliau  R.,  entr.. 

9  53 

99  1 

15 

10  30 

8 

5 

China,  E.  C. 

Wallis  1.,  Torres  Str.  . 

irr. 

7 

Won  chau  R.,  Snipe  1.  . 

10  1.*; 

22i? 

17 

Walton  B.,  Engl.'ind  • 

7  3 

393 

30 

Wcinnnn  Is.,  Galapngns*  . 

2  10 

Wang-kia  B.,  Yellow  S.  . 

2  30 

9 

7 

Wetter  cutr.,  Germany 

11  30 

14 

,,  -kia-tai  B.  ., 

.  6  0 

12 

9 

„  L.  V. 

0  20 

9.! 

Wanganui  R.,  N.  Zealand 

10  15 

6-8 

6 

West  cove,  Kenmarc  R., 

3  52 

10 

n 

•  •  inl‘'t 

9  20 

7 

6 

Iiclaiid. 

Wangeroog,  Germanv 

11  37 

81 

,,  -kapnelle.  North  S. 
,,  Quoady,B.of  Fnndy 

0  40 

143 

11 

Wang-muii  Chan.,  Canton 

11  50 

6A 

61 

11  12 

21 

17 

R-,  China. 

,,  Volcan  I.,  China, 

0  19 

12 

81 

1  Wankan  banks,  Formosa  . 

10  0 

10 

5 

E.  C. 

*  Ste  aotOj  pa^G  178. 
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Place. 

High 
w.nter, 
full  and 
change. 

Rise.  1 

Springs. 

Neaps. 

h.  m. 

ft. 

ft 

Western,  P,,  Austi’alia, 

0  12 

31 

64 

Mussel  Rk, 

,,  BourchierCban. 

1  13 

10? 

8J 

,,  French  I, 

1  0 

10 

s 

Westmanoerne,  Iceland  . 

4  50 

11 

Wesstness,  Orkneys  . 

9  11 

10 

74 

Weston  •  super  -  mare, 

6  54 

37 

23-5 

England. 

Westjiort,  Ireland  . 

4  57 

12,? 

94 

,,  bar,  N.  Zea- 

10  20 

9,V 

54 

land. 

Wexford,  Ireland 

7  21 

5 

3.4 

„  South  B.,  Ireland 

5  40 

6 

4  I 

Whaingaroa  Hr.,  New 

9  50 

12 

Zealand. 

Whale  cay,  Bahamas 

8  0 

44 

,,  Fish  Is.,  Green* 

8  15 

74 

land,  W.  C. 

\Vhanipoa  (  In  March  . 

1  40 

1 

docks,  April 

1  15 

y7-8 

China*  (  May  i  June 

0  30 

j 

Whangarci,  New  Zealand 

7  0 

9 

7 

Whangaroa,  New  Zealand 

8  15 

7 

Whangaruru,  New  Zea- 

7  10 

9 

7 

land. 

Whitby,  England  , 

3  45 

15 

114 

White  Dog  I. s.  .China, E.  C. 

10  22 

204 

16  ! 

Whitehaven,  England 

11  14 

26 

19  1 

,,  Nova  Scotia 

8  0 

64 

44 

Whitsunday  Is.,  Aus- 

10  17 

6-10 

tralia,  E.  C. 

Wick,  Scotland 

11  22 

10 

74 

Wicklow,  Ireland 

10  29 

9 

6.1 

WideB.,  Australia,  E.  C. 

8  30 

6 

,,  Patagonia,  W.  C. 

0  IS 

4  ? 

Widewall,  Orkneys. 

9  3 

10 

74 

Wigton,  Scotland  . 

11  30 

Wilberforce,  C.,  Aus- 

8  10 

10 

tralia,  N.  C. 

Willielmahaven,  (Jermany 

0  52 

lU 

Willctnsoord  Rd. ,  Nether- 

7  25 

4i 

3} 

lands. 

Willemstad,  North  S. 

3  30 

10 

William,  P,,  Falkland  Is. 

5  30 

7 

54 

(,  New  Zealand . 

0  45 

8 

6 

,1  Scotland, W.  C. 

11  10 

18 

14 

Willis  Is.,  Australia, 

8  0 

6 

E.  C. 

Willoughby,  C.,  Kan- 

4  10 

6 

garoo  I.,  Australia. 

Wilmington,  U.S. 

9  6 

3 

21 

Willunga,  P.,  Australia, 

4  0 

6 

s.  c. 

Winter  Hr.,  Melville  I.  . 

1  30 

„  U.S.  . 

10  52 

iij 

104 

Winterton  ness,  England 

8  25 

ri 

«1 

Winyah  B,,  U.S. 

7  43 

4 

3 

^\isbeach,  England 

7  30 

151 

W’lvenhoe,  Colne  R., 

0  10 

15 

10 

1  England. 

Wolatfioholro  Sd.,  Arctic 
regions. 

Woodbridge  or  Bnrrdsey 
haren,  bar,  England 
Kingston  quay 
„  Wilford  bndgo 
Woodlark  I.,  Louiaiade 
Arch. 

Wuods  B.,  Magellan  Str. 

„  holl,  U.S.,  entr. 

from  Vineyard  Sd. 
,,  hole,  entr.  from 

Bozzard  B. 

Woody  1.,  Great  Sandy 
Str.,  Australia,  E.  C. 
,,  la.,  Newfoundland 
Woolwich,  England 
Workington,  England 
Worms  Hd. ,  England 
Wotje  or  Romanzotf  Is., 
Marshall  Is. 

AVnibness,  Stour  R., 
England. 

Wrangell  Hr.,  Alaska 
Wrath,  C.,  Scotland 
Wreck  B.,  Loyalty  Is.  - 
„  Rf.,  Bird  Islet, 
Australia,  E.  C. 

Wuchu,  Si  Kiang  R- 
China,  E.  C. 

Wusimado,  Japan  . 
Wusung  R.,  entr.,  Chinaf 
Wyk,  Fohr  I.,  Denmark  . 
Wyndham,  Australia, 

^LW.  C. 

Wynkoops  B.,  Java 


Xagua,  P-,  Cuba 


Yafo,  Mediterranean 
Yakutat  B.,  Alaska 


See  note,  page  195. 


t  See  uoco,  pago  196. 


High 

1  Rise. 

change. 

.Springs 

Neapa 

h.  m. 

ft. 

ft 

11  8 

7J 

11  45 

11 

8 

0  35 

10 

0  55 

7 

7  15 

4 

0  34 

8 

7  42 

ij 

14 

7  59 

4 

9  14 

10 

7 

8  9 

7 

4i 

1  37 

181 

151 

11  4 

25} 

20 

6  1 

251 

1S4 

2  30 

7 

0  29 

12  1 

0  30 

174 

134 

7  30 

151 

6  30 

5-6 

a  3 

6 

1-14 

in  15 

6 

14 

0  40 

12-15 

7} 

1  50 

8 

S  15 

23 

5  0 

61 

4 

4  57 

2 

10  0 

14 

0  30 

9 
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York  Rd.,  Magellan  Str. 
Youghal,  Ireland  . 
Ythan  R.,  Scotland 
Yu^e  Sima,  Japan  . 

Yn  lin  kan  B.,  China  S. 
Yung  R.,  Chinbae  . 

,,  Ning  -  po  -  fu 
Cmna,  £.  C 
n  ‘bing  B.,  Korea 
Yuia  Hr.,  Japan 
,,  •DO'Ucbi,  Japan 


Znfarana  Lt.  Ho.,  Red  S. 
Zambezi  R.,  entr.,  Africa, 
E.  C. 

Zand  B.,  Jara  .  . 

Zanzibar. 

,,  Chan.,  Africa, 
E.  C. 

Zareinbo  I.,  N.  America, 
N.W.  C. 

Zarzis,  Tunis  . 

Zaudzi,  ilayotta,  Comoro 
Is. 

Zeila,  G.  of  Edon  .  . 

Zierikzee,  Netherlands 


t  Su  note,  pago  197. 
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LIST  OF  SAILING  DIRECTIONS,  &c,.  PUB¬ 
LISHED  BY  THE  HYDROGRAPHIC  DE¬ 
PARTMENT  OF  THE  ADMIRALTY,  JUNE 
1898. 

Title,  Price. 

CiENERAL.  s.  d. 

Ocean  passage  book,  rst  edition,  1895  ...  ...  ...  ...  i  6 

British  Islands. 

Channel  Pilot,  part  i.  South-west  and  South  coasts  of  England, 

8th  edition,  1893  ...  ...  ...  3  o 

Supplement,  1895  ...  ...  ...  o  g 

- 2.  Coast  of  France  and  the  Channel  islands, 

6th  edition,  1897  ...  ...  ...  3  6 

North  Sea  Pilot,  part  i.  Shetland  and  Orkneys,  4th  edition,  1894  2  6 

- Supplement,  1898.  (/«  Progress.) 

- 2.  North  and  East  coasts  of  Scotland,  5th 

edition,  1895  ...  ...  ...  4  6 

- 3.  East  coast  of  England,  from  Benvick  to 

the  North  Foreland,  including  the 
estuary  of  the  Thames,  and  rivers 
Thames  and  Medway,  6th  edition, 

1896  ...  ...  3  o 

Hydrographic  Notice,  No.  i  of  1898 

- 4.  Shores  of  the  North  sea,  from  Calais  to 

the  Skaw,  5th  edition,  1892  ...  3  6 

- Supplement,  1896  ...  ...  ...  1  o 

Sailing  directions  for  the  West  coast  of  Scotland,  Cape  Wrath  to 
Mull  of  Galloway,  including  the  Hebrides  or  Western  islands, 

4th  edition,  1S94  ...  ...  ...  ...  ...  ...  4  o 

Hydrographic  Notice,  No.  3  of  1S97  ...  ...  ...  ...  o  2 

Sailing  directions  for  the  West  coast  of  England,  from  Scilly 
islands  to  the  Mull  of  Galloway,  also  the  Isle  of  Man,  4th 
edition,  1891  ...  ...  ...  ...  ...  ...  ...  6  o 

Hydrographic  Notice,  No.  3  of  1895  ...  ...  ...  ...  o  6 

Irish  Coast  Pilot,  1893  ...  ...  ...  ...  ...  ...  3  6 

Hydrographic  Notice,  No.  4  of  1897  ...  ...  ...  ...  o  8 

Supplement,  1898.  (In  Progress.) 

North  of  Europe  and  Baltic  Seas. 

Norway  Pilot,  part  x.  The  Naze  to  Christiania;  thence  to  the 

Kattegat,  3rd  edition,  1897  .  4  o 

■  ■■■  . . . -2.  From  the  Naze  to  North  cape,  thence  to 

Jacob  river,  2nd  edition,  1894  ...  5  6 

■■  -  Supplement,  1897  ...  ...  ...  ...  o  8 

Arctic  Pilot,  vol.  i,  comprising  the  north  coast  of  Russia  from 
the  Jacob  river  to  the  Tenisei,  including  the  White  Sea  and 
Novaya  Zemlya  (formerly  the  White  Sea  Pilot),  i8gS.  (In 
the  Press.) 

Baltic  Pilot,  part  r,  containing  directions  for  the  Kattegat,  the 
Sound,  Belts,  and  channels  to  the  Baltic,  3rd 
edition,  1895  ...  ..  ...  ...  ...  5  6 
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Title.  Price. 

North  of  Europk  and  Baltic  Se.\s — cont.  s.  d. 

Baltic  Pilot,  part  2,  comprising  the  Baltic  sea,  the  gulf  of  Finland, 

and  the  g^f  of  Bothnia,  3rd  edition,  1S96...  ...  46 

Atlantic  and  Mediterranean,  &c. 

Fneroe  Islands  Pilot,  1891  ...  ...  ...  ...  ...  •••  o  9 

Information  relating  to  currents,  ice,  and  magnetism,  with  general 

remarks  on  the  coast  of  Iceland,  1891  ...  .  •  1  o 

Icelandic  Pilot,  part  i.  Coast  from  Cape  Reykjanes  to  Stigahlid, 

1897  ...  ...  ...  ...  ...  ° 

Sailing  directions  for  the  West  coasts  of  France,  Spain,  and 
Portugal,  from  Ushant  to  Gibraltar  strait,  also  the  African 


coast  from  cape  Sparlel  to  Mogador,  6th  edition,  1899.  (/// 

Progress.') 

Mediterranean  Pilot,  vol.  1.  Comprising  Gibraltar  strait,  coast 

of  Spain,  African  coast  from  cape 
Spartel  to  gulf  of  Gabes,  together 
with  the  Balearic,  Sardinian, 

Sicilian,  and  Maltese  islands,  3rd 
edition,  1894  ...  ...  ...  5  o 

- Supplement,  1898  ...  .  o  4 

- — - 2.  Comprising  coast  of  France  and 

of  Italy  to  the  Adriatic  ;  African 
coast  from  Jerbah  to  El  Arish ; 
coasts  of  Karamania  and  Syria : 
together  with  the  Tuscan  archi¬ 
pelago,  and  islands  of  Corsica  and 
Cyprus,  3rd  edition,  1895  **'  5  ° 

-  - - 3.  Comprising  the  Adriatic  sea,  Ionian 

islands,  the  coasts  of  Albania  and 
Greece  to  cape  Malea,  with  Cerigo 
islands ;  including  the  gulfs  of 

Patras  and  Corinth,  3rd  edition, 

1899.  (/«  Progress.) 

- 4.  Comprising  the  Archipelago,  with  the 

adjacent  coasts  of  Greece  and 
Turkey;  including  also  the  island 
of  Candia  or  Crete,  2nd  edition, 


1892  ...  ...  ...  ...  4  o 

- Hydrographic  Notice,  No.  5  of  1895  o  4 

Sailing  directions  for  the  Dardanelles,  sea  of  Marmara,  Bosphorus, 

and  Black  sea,  4th  edition,  1893  ...  ...  ...  ...  3  6 

Supplement,  1897  ...  ...  .  o  6 

North  America  and  West  Indies. 

Remarks  on  Davis  strait,  Baffin  bay.  Smith  sound,  &c.,  1875  ...  1  6 


Newfoundland  and  labrador. Pilot.  Comprising  also  the  strait 

of  Belle-isle,  the  North¬ 
east  and  part  of  the 
North  coasts  of  Labrador, 

3rd  edition,  1897  ...  ...  6  6 

Sailing  directions  for  the  South-east  coast  of  Nova  Scotia  and  bay 

of  Fundy,  4th  edition,  1894  ...  ...  ...  ...  ...  4  o 
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Title.  Price. 

North  America  and  West  Indies — cont.  s.  d. 

St.  Lawrence  Pilot,  vol.  i.  Containing  sailing  directions  for  the  gulf 

andriverSt.Lawrence,6thedition,  1S94  3  6 

—  - 2.  Containing  sailing  directions  for  the 

southern  parts  of  the  gulf  of  St. 
Lawrence,  and  for  its  South  entrance 
through  Chedabucto  bay  and  the  gut 
of  Canso,  6th  edition,  1895  ...  36 

Sailing  directions  for  the  East  coast  of  the  United  States  of 
America,  rst  edition,  1899.  Progress.) 

West  India  Pilot,  vol.  1.  From  cape  Orange  in  Brazil  to  cape 
Sable  in  Florida,  with  the  adjacent 
islands,  5th  edition,  1893  ...  ...  3  o 

Hydrographic  Notice,  No.  2  of  1896  i  o 

—  - - 2.  The  Caribbean  sea,  from  Barbados  to 

Cuba,  with  Florida  strait,  Bahama,  and 
Bermuda  islands,  5tb  edition,  1S99. 

{In  Progress.)  ... 

South  A.merica  and  Pacific  Ocean. 

South  America  Pilot,  part  i.  East  coast  of  South  America, 

^  from  cape  St.  Roque  to  cape 

Virgins,  with  the  Falkland, 

South  Georgia,  Sandwich,  and 
South  Shetland  islands ;  also  the 
north  coast  from  cape  St.  Roque 
to  cape  Orange  in  French  Guiana, 

4th  edition,  1893 .  40 

Supplement,  1896  ...  ...  ...  06 

- -  •  - 2.  Comprising  Magellan  strait,  Tierra 

del  Fuego,  and  West  coast  of 
South  America  from  cape  Virgins 
to  Panama  bay,  also  the  Galapagos 
islands,  9th  edition,  1S95...  ...  7  6 

Supplement,  1898.  (/»  Progress.) 

Sailing  directions  for  the  West  coasts  of  Central  America  and  the 
United  States  from  the  Bay  of  Panama  to  Juan  de  Fuca 
strait,  ist  edition,  1S96  ...  ...  ...  ...  3  o 

British  Columbia  Pilot.  Coast  of  British  Columbia  from  Juan 
de  Fuca  strait  to  Portland  c.Tnal, 

together  with  Vancouver  and  Queen 
Charlotte  islands,  2nd  edition,  1S9S. 

{In  Progress.) 

Sailing  directions  for  Bering  sea  and  Alaska,  ist  edition,  1S9S. 

{In  Progress.) 

Africa. 

Africa  Pilot,  part  1.  From  cape  Spartel  to  the  river  Cameroon, 
including  the  Azores,  Madeira,  Canary, 
and  cape  Verde  islands,  6th  edition,  1S9S. 

{In  Progress.) 

- 2.  From  the  river  Cameroon  to  the  cape  of 

Good  Hope,  including  Ascension,  St. 

Helena,  Tristan  da  Cunha,  and  Gough 

ishnds,  4th  edition,  1S93  .  2  6 

Hydrographic  Notice,  No.  2  of  1 89 7  ,,,  q  3 
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Price, 
s.  d. 


Title. 

Africa — cont. 

Africa  Pilot,  part  3.  South  and  East  coasts  of  Africa  from  the 
cape  of  Good  Hope  to  cape  Guardafui, 
also  islands  in  the  main  route  through 
Mozambique  channel,  6th  edition,  1897  ...  4  o 

Inoian  Ocean,  &c. 

Red  Sea  and  Gulf  of  Aden  Pilot.  Containing  description  of  the 
Suez  canal,  the  gulfs  of  Suez  and  AJcabah,  the  Red  sea  and 
strait  of  Bab-el-Mandeb,  the  Gulf  of  Aden  with  Sokdtra  and 
adjacent  islands,  and  part  of  the  Eastern  coast  of  Arabia,  4th 
edition,  1892  ...  ...  ...  ...  ...  ...  ...  6  o 

Hydrographic  Notice,  No.  4  of  1894  ...  ...  ...  o  2 

Persian  Gulf  Pilot.  The  gulf  of  Oman  and  the  Makran  coast, 

4th  edition,  1898  ...  ...  ...  ...  ...  ...  4  o 

West  coast  of  Hindustan  Pilot,  including  the  gulf  of  Manar,  the 
Maidive  and  Lakadive  islands,  4th  edition,  1898.  {fn  Progress^ 

Bay  of  Bengal  Pilot  Containing  sailing  directions  for  the  bay 
of  Bengal,  and  the  adjacent  coasts  of  Hindustan,  Burma 
and  Siam,  together  with  Ceylon,  the  Nicobar,  and  Andaman 
islands,  and  the  north  coast  of  Sumatra,  2nd  edition,  1892  ...  4  6 

Hydrographic  Notice,  No.  4  of  1895  •••  •••  •••  06 

Islands  in  the  Southern  Indian  ocean  westward  of  longitude  80* 

E.,  including  Madagascar,  1891  ...  ...  ...  .  5  o 

Supplement,  1898.  {In  Progress.) 

China  Sea,  Australia,  New  Zealand. 

China  Sea  Directory,  vol.  i.  Containing  approaches  to  the 
China  sea,  by  Malacca,  Singa* 
pore,  Sunda,  Banka,  Caspar, 
Carimata,  Rhio,  Berhala,  and 
Durian  straits,  4th  edition,  1896  4  o 

- 2.  Directions  for  the  China  sea 

between  Singapore  and  Hongkong, 

4th  edition,  1898.  {In  Progress.) 

- 3.  Comprising  the  coast  of  China,  from 

Hongkong  to  the  Korea ;  north 
coast  of  Luzon,  Formosa  island 
and  strait ;  the  Babuyan,  Bashi, 
and  Meiaco  Sima  groups  \  Yellow 
sea,  gulfs  of  Pechili,  and  Liautung. 

Also  the  rivers  Canton,  West, 

Min,  Yung,  Yangtse,  Yellow, 

Pei  Ho,  and  Liau  Ho,  and 
Pratas  island,  3rd  edition,  1894  ...  4  6 

Supplement,  1898.  {In  Progress.) 

- 4.  Comprising  the  coast  of  Korea, 

Russian  Tartary,  Japan  islands, 
gulfs  of  Tartary  and  Amur, 
and  the  sea  of  Okhotsk ;  also 
the  Meiaco,  Liukiu,  Linschoten, 
Mariana,  Bonin,  Saghalin,  and 
Kuril  islands,  3rd  edition,  1894  ...  3  6 

Supplement,  1898.  {In  Progress.) 
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Title. 

China  Sea,  Australia,  New  Zealand — cent.  s.  d. 

Eastern  Archipelago,  part  i.  Comprising  the  Philippines,  Sulu 
Archipelago,  North-east  coast  of 
Borneo,  Celebes  sea,  North-east 
coast  of  Celebes,  Molucca  and 
Gillolo  passages,  Banda  and 
Arafura  seas,  North-west  and 
West  coasts  of  New  Guinea, 
and  North  coast  of  Australia, 
ist  edition,  1890  ...  ...  •••  4  ^ 

—  - Supplement  *894  ...  ...  *  o 

- - - — - - 2.  Comprising  the  South-east  coast 

of  Sumatra,  Java,  the  islands 
East  of  Java,  Celebes,  and  the 
South  and  East  coasts  of  Borneo, 
ist  edition,  1S93  ...  •  •  •••  S  ° 

Hydrographic  Notice,  No.  5  of  1897  o  3 

Australia  Directory,  vol.  i.  South  and  East  coasts,  Bass  strait 

and  Tasmania,  9th  edition,  1S97  5  o 

- -  Comprising  the  East  coast  from 

Sydney  to  Torres  strait.  Torres 
strait.  Coral  sea.  Also  a  part  of 
Carpentaria  gulf,  5th  edition,  i8gS. 

(In  Progress^ 

—  - 3.  North,  North-west,  and  West  coasts, 

from  the  gulf  of  Carpentaria  to 
cape  Leeuwin,  with  directions  for 
passages  through  the  neighbouring 
seas,  3rd  edition,  1S95  ...  •••  4  ^ 

Supplement,  1898. 

New  Zealand  Pilot,  including  also  the  Chatham  islands,  and  the 

off-lying  islands  southward  of  New  Zealand,  6th  edition,  1891  4  o 

Hydrographic  Notice,  No.  2  of  1S95  ...  •••  •••  °  3 

Pacific  Islands,  vol.  i  (Western  groups).  Sailing  directions  for  the 
South-east,  North-east,  and  North 
coasts  of  New  Guinea,  Louisiade, 
d’Entrecasleaux,  New  Hebride^ 

Solomon,  New  Ireland,  New  Bri¬ 
tain,  Admiralty,  and  Caroline 
islands,  and  edition,  1890  ...  4  ^ 

—  —  -Supplement,  1894  ...  ...  •••  o  9 

—  .  part  2.  Containing  sailing  directions  for 

New  Caledonia,  Loyalty  islands, 

Bank,  Torres,  and  Santa  Cruz 
groups,  and  supplementary  informa¬ 
tion  on  New  Hebrides,  1893  ...  4  o 

Hydrographic  Notice,  No.  i  of  1894  o  3 

Hydrographic  Notice^  No.  i  of  1895  x  o 

- a  (Central  and  Eastern  groups).  Sailing 

directions  for  the  Fiji  islands,  Kermadec, 

Tonga,  Samoa,  Union,  Phccni.x,  Ellice, 

Gilbert,  Marshall,  Tubuai,  Cook,  and 
Society  islands ;  Paumota,  or  Low  archi¬ 
pelago;  Marquesas;  Line  islands  or 
scattered  islands  near  the  equator,  and 
the  Sandwich  isKinds,  ?nd  edition,  1891  4  © 

Hydrographic  Notice,  No.  7  of  1895  •••  ...  o  4 

„  ..  ^o-  7  of  ■897  .  O  6 
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Title.  Price. 

Tables.  s.  d. 

Towson’s  great  circle  tables .. .  ...  ...  ...  ...  ...  i  o 

Sun’s  true  bearing  or  azimuth  tables  (Burdwood)  between  the 

parallels  of  30"  and  60“  inclusive,  1894  ...  ...  ...  •••  4  ^ 

Deviation  of  the  Compass,  &c. 

Practical  Rules  for  ascertaining  and  applying  the  deviation  of  the 

compass,  iSga  ...  ...  ...  ...  ...  ...  ...  o  6 

Admiralty  manual  for  ascertaining  and  applying  the  deviations  of 

the  compass,  6th  edition,  1893  ...  ...  ...  ...  ...  3  o 

Questions  and  answers  relating  to  the  compass  ...  ...  ...  o  3 

Lists  of  Lights. — Corrected  annually  to  the  3iJ/  December. 

Part  I. — Britisli  islands ...  ...  ...  ...  ...  ...  1  6 

P.nrt  II. — North  and  White  se.as  ...  ...  ...  ...  2  o 

Part  III. — Baltic  .  ...  ...  ...  ...  ...  2  o 

Part  IV. — Western  shores  of  Europe  and  Africa  from  Dun¬ 
kerque  to  the  cape  of  Good  Hope,  including 

Azores,  Madeira,  Canary,  Cape  Verde  islands,  &C.  i  6 

Part  V.  —  Mediterranean,  Black,  Azov,  and  Red  seas  ...  ...  1  6 

Part  VI. — South  Africa,  East  Indies,  China,  Japan,  Australia, 

'I’asmania,  and  New  Zealand  ...  ...  ...  2  o 

Part  VIL — South  America,  western  coast  of  North  America, 

Pacific  islands,  &c .  ...  ...  1  o 

Part  VIII. — Eastern  shores  of  North  America  and  Central 
America  from  Labrador  to  the  river  Amazons,  in¬ 
cluding  Bermuda  and  islands  of  the  West  Indies  2  6 


Tides. 

Tide  tables  for  British  and  Irish  ports,  and  also  the  times  of 
high  water  for  the  principal  places  on  the  Globe  (published 
annually)  ...  ...  ...  ...  ...  ...  ...  ...  1  6 

Notes  on  the  tidal  streams  at  the  entrance  of  the  English  channel  1  o 

Miscellaneous. 

Catalogue  of  charts,  plans,  and  sailing  directions,  corrected 

annually  to  31st  December  ...  ...  ...  ...  ...  i  o 

Admiralty  manual  of  scientific  enquiry  ...  ...  ...  ...  2  6 

Signs  and  abbreviations  adopted  in  the  Admiralty  charts  ...  o  6 

Remarks  on  revolving  storms,  3rd  edition,  1883  ...  ...  o  3 

List  of  time  signals  established  in  various  parts  of  the  world,  189S  1  o 

Distances  and  heights  ...  ...  ...  ...  ...  ...  o  6 

Dock  book,  containing  dimensions  of  the  wet  and  dry  docks, 
patent  slips,  &c.,  of  the  world,  with  information  relating  to 
shipbuilding  and  engineering  works,  1897  ...  ...  ...  6  o 

Appendix  to  Dock  book,  i8g8.  (/«  Progress.) 

On  the  Station  pointer,  and  the  manner  of  fixing  a  ship’s  position 

by  its  aid,  1886  ...  ...  ...  ...  ...  ...  ...  o  6 

Notes  bearing  on  the  navigation  of  H.M,  Ships,  1893  ...  ...  o  2 

Index  to  Notices  to  Mariners,  1897  ...  ...  ...  ...  1  o 
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London  . 

J-  D-  Potter 

.  31,  Poultry,  E.C 
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Sub-Agents 
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H.  R.  Ainsley 

Primavesi  Chambers,  James 
Street. 
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John  Parkes  &  Son 
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II 
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London 
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2,  The  Hard. 
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I,  Harbour  Row. 
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S.  W.  Wolff 

76,  High  Street 

11 

J.  G.  Fay  &  Co.,  Ltd.  . 
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Sunderland  . 

T.  Reed  &  Co.  . 
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II 

J.  J.  Wilson 
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{Abroad). 

Amsterdam  .  .  L.  J.  Harri .  .  .  .  Prins  Hendrikkade,  No.  90. 

Berlin  .  .  .  D.  Reimer  ....  29,  Wilhelm  Strasse. 

'Bremerhaven  .  W.  Ludolph  .  .  .72,  Smidt  Strasse. 

Brisbane  .  .  Watson  &  Ferguson  .  .  Queen  Street. 

Cape  Town  .  .  Juta  &  Co.  .  .  .  Booksellers. 

„  .  .  Mercer  &  Skaugen  .  .  Dock  Road. 

Gibraltar  .  .  C.  G.  Molinarj’  .  .  .  Shipchandler. 

Hague,  The  .  .  Van  Cleef  Brothers  .  .  Libraries. 
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Melbourne  ,  .  J.  Donne  Son  .  .  .  346,  Little  Collins  Street. 

Montreal  .  .  Hearn  &  Harrison  .  .  1640-1642,  Notre  Dame 

Street. 

Newcastle  (N.S.W.)  R.  C.  Knaggs  &  Co.  .  .  46  &  48,  Hunter  Street. 

New  York  .  .  John  Bliss  &  Co.  .  .128,  Front  Street.  ^ 
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